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Quod mecum Jgnorat solus vult scire videri. 
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HILOSOPHERS at all times feem to have been feized with a fort 
of rage for inventing and fupporting theories, and for explaining the 
operations of nature, and the phajnomena ihe exhibits, upon princi- 
ples difcovered by themfelves ; they feem to have confidered it as hu- 
miliating to admit they were not privy to her fecrets, and that they 
were unable to explain the manner in which her various works were 
executed. 

The mere adoption of the opinions of others could . not procure 
celebrity; hence it became neceffary, that thofe who thirfted for fame, 
fhould ftrike out fomething new, which, while it fhewed their own fa- 
gacity, gave them an opportunity alfo of difplaying their ability in 
fupport of the fyftems they invented. 

Thus the attention of mankind was diverted from the ftudy of 
nature to the difcuffion of opinions ; for even thofe who did not 
invent, thought it neceffary to adopt fomc theory, for which they 

foon 
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foon acquired a ftrong partiality, and became zealous to procure profe- 
lytes to it. 

Hence the progrefs of natural hiftory was fmall, and our know- 
ledge doubtful j the caufes of which did not efcape the fagacious Bacon, 
who fays, " the principal reafon of uncertainty feems to be, that every 
" enquirer carries his own Idol, or fome preconceived notion along 
"with him, to which he wrefts all the fads, and the phenomena." 

Had this great philofopher lived in our day, he" could not have 
better defcribed the feelings of the naturalifts who have vifited, and 
publifhed accounts of the bafaltic coafl of Ireland ; every one of them 
avows his favourite theory, and twills trifling fads to fupport it, letting 
the great features of nature, and the arrangement of her materials 
efcape him, when a very flight attention to thefe would inftantly have 
(hewn him the infuflicicncy of his own theory. 

Encouraged by the authority of Chancellor Bacon, I will venture to 
difcufs fome of the theories, which of late have become fo fafhionable, 
and try them by the teft of fails, an ordeal which few of them can 
ftand. 

Lord Bacon fays, "We cannot, perhaps, deferve better of man- 
'* kind, -. than by endeavouring to free them from the tyranny of falfe 
'* doclrines, and theories, and bring them by a kind of learned experi- 
" ence to a more clofe and 'exacl: acquaintance with things themfelves." — 
Lord Bacon thus expfefFed his difapprobation of theories, merely 
becaufe they impeded the progrefs of fcience, and efpecially of natu- 
ral hiftory ; he did not forcfee that, at a future period, in the hands 
of Antichrijl'uin Con/pit aiors, they would be made inftruments to fupport 
infidelity, concealed under the mafic of mere phyfical opinions, whofe 
object was (as the ingenious Abbe Barruel clearly -proves) to fhew, 
*' Thai: a much longer fpace of time is required for the formation of 
'' the univcrfe, than the hiftory of " the creation, as delineated by 
st Mafcs, leaves us room to fuppofc." 

That 
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That Dr. Hutton, in inventing the theory called by his name, had 
any fitch object in view, I by no means infinuatc. It would be un- 
fair, to impute to any man motives he does not avow, and illiberal 
to attack a gentleman, who, having paid the debt of nature, can no 
longer defend himfelf. And after all, the queftion is purely phyfical ; 
for, whatever Dr. Hutton's motives may have been, if his theory be 
eftabliftied, we cannot prevent other men's deducing from the propo- 
fition fuch corollaries as it will fairly bear ; and if it be overturned, 
all remoter inferences fall with it. 

When I avow my intentions of attacking this fafhionablc theory, it 
will naturally be afked, 

Cur tamen hoc libeat potius decurrere campo, 
Per quern magnus equos Auruncx flexit alumnus ? 

Why I felect a topic, upon which the celebrated Mr. Kirwan has 
difplayed his ability? — It would be a poor juflification of myfelf to 
alledge, that after the mod ingenious advocates, fomcthing (till may 
remain to be faid ; I make no fuch plea j a Department is left for 
me. Dr. Hutton, armed at rail points, not content with eftabliftririg 
his theory molt diffufively, a priori, admits that if it be true, it ought 
to be confirmed by certain fads, and then proceeds to affcrt that the 
fads are found exactly as he foretold ; thus claiming to have proved 
his theory alfo a -pofteriori. 

Now, as I have fpent very many .fummers, and ftill occasionally 
refute upon a coaffc lined to a great extent by perpendicular preci- 
pices, often of enormous height, I have had better opportunities than 
mofl people, of examining the order in which nature has arranged 
her materials, that is, the ftrata of which the fuperficial part of our 
globe is compofed ; and as Dr. Hutton feems to rely for the fupport 
of his theory chiefly upon the pofitions of thefe ftrata, and other 
circumftances attending them, I have often compared his affertions with 
the fads, in many places magnificently difplayed before me. 

I will 
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I will venture to affign alfo another reafon. Abbe Barruel has proved, 
" That one of the refources of the Antichriftian Confpirators was to 
5C infinuate error and infidelity into thofe articles, that might be deemed 
" leafl: fufceptible of them, fueh as hiftory and natural philofophy." 
It therefore becomes neceflary for thofe, who revere the opinions in 
which they were educated, to watch thefe new fyftems as they ap- 
pear, and enquire into their remote tendency, though unavowed by 
the author. A reference to the real ftate of things (the Book of Nature, 
as Dr. Hutton exprefies himfelf,) feldcm fails to deteft the futility of 
fuch whimfies, and I hope will alfo overturn his own theory, whatever 
may have been his motive for diffeminating it. 

The efficacy of this mode of proceeding in a cafe to which I take 
the liberty of digrcfling, will, I hope, juftify rac in advifing thofe, who 
admit the ncceffity of repelling thefe frequent attacks upon revelation, 
firft, carefully to afcertain the fails t before they fuffer themfelves to be 
led into the mazes of theory, and puzzled by fpeculatioris a priori. 

A popular and lively traveller, Mr. Brydone, ftates, that it has been 
difcovered in Sicily, that the world is of a much older date than has 
generally been fuppofed j „ that, by finking wells, fucceflive flrata of 
lava have been found (at lad not lefs than feven) with layers of 
vegetable earth between them. Now, as thefe lavas mud have been 
produced by fucceffive eruptions, if the time can be eftimated, which is 
required for a current of glowing lava to acquire a covering of vege- 
table earth, and that time be multiplied by fix (the number of layers 
of earth) we have the period of the firft eruption, which is thus thrown 
back to a diftance utterly incompatible with the chronology of Mofes. 

Though this argument has been often refuted, yet, as it is ftill 
urged with much triumph, I will venture to encounter it upon new 
ground. 

From 
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From an attentive confideration of Mr. Dolomietfs catalogue of the 
volcanic produ&ions of Etna, (rcpublifhcd by Mr. 5/. Fond) and the 
accurate and minute account it gives of the ftrata of the country ("cur- 
rents of lava Mr. Dolomicu generally calls them) I have long been 
induced to think, that Sicily, in its original conftru&ion, ftrongly refem- 
bled the bafaltic part of my own country, being, like it, compofed 
of bafalt ftrata, often prifmatic and columnar, fometimes alternating 
with calcareous ftrata, and with others compofed of marine depofitions 
and exuvias ; that in this ftate Etna erupted* and frequently covered 
with its. lavas and fcoria the preexifting bafaltic and marine ftrata. 

Converling once on this fubject with my friend, Profejfor Pictet of 
Geneva* he requefted me to put my fentiments on paper, that he 
might communicate them to his friend Mr. Dolomieu: I did fo, and 
aware that I was expofing myfelf to a charge of prefumption, for dif- 
cuffing the conftrucYion and productions of a country I had never 
feen, I limited myielr rigidly to the facts Mated, and admiffions made 
by Mr. Dolomieu himfelf; but, before my obfervations could reach 
him, he was no more. Profejfor Pictet has fince publifhcd them, in his 
Bibliotheque Britannique, No. 144. 

My conjecture, that many of the ftrata of Sicily, though called by 
M. Dolomieu currents of lava, were not actually fuch, has fince been 
confirmed by obfervations made on the fpot by Sir James Hall, Bart, 
a fkilful naturalift, and able chemift, who firft difcovered the mode of 
fufing bafalt without vitrifying it, .therefore little likely to be mifta- 
ken upon a bafaltic fubject. 

Sir James tells us in the tranfactions of the Royal. Society of Edinburgh 
" for the year 1799, " It is generally fuppofed, that fome lavas of Etna cou- 
" tain calcareous fpar and zeolite ;. but, this I conceive to be a miftake. It is 
" true, as I have feen, that many rocks of Etna , contain thefe fub- 
" fiances in abundance; but, in my opinion ■, thefe rocks are no la- 
" vas, but have flowed fubterraneoufly like our whins, and arc the 

¥ol. XI. ( 3 I ) fame 



xt fame with them in every refpecl. A particular diftrict of Etna, 
" comprehending the Cyclopian Iflands, the country round La Frezza, 
•'" and the caftle of Jaci, is decidedly of this defcription." * 

Here we have the moft refpectable authority .for faying, what Mr- 
Brydone flippantly calls currents of lava, never flowed from any volca- 
no', of courfe, all his calculations vanifli in air. 

Previous to entering into any difcuflion of Dr. Huttonh fyftem, Iu» 
dicroufly, yet properly enough ftyled The Plutonic Theory, I will 
give a fhort epitome of it, that fuch readers as are not already ac- 
quainted with it, may be aware how much it is expected they fliall 
believe. 

Dr. Htttion affcrts, that the materials of which the furface of 
this world U compofed, loofi: and fulid, are perpetually decaying, or 
decompofing, and in that flate arc waihed away by the rivers 
into the fea, thence by the tides and currents into the unfathoma- 
ble regions of the ocean : 

That our furface, thus perpetually diminifhing, in length of time is 
completely carried off, and depofited in the form of horizontal ftrata 
at the bottom of the fea: 

That there fires are by fome myfterious operation kindled, by which 
the Ioofe materials of thefe ftrata are fufed and confolidated into the 
hardeft rocks, as marble, and every other fpecies of ftone, except gra- 
nite, of which the Doctor has fome doubt :f 

That 

* These were the places, together with Paterno and LaMothe, which I selected 
as the subject of my observations intended for the late Mr. Dohmieu. 

-J- Dr. Beddoes gets over Dr. Hutton's difficulties (whatever they were) by aflerting ba- 
salt (with himunqueftionable lava) and granite to pass into each other; an assertion I fhould 
not have minded, had he not drawn his proof 'from my country, confidering the ivhynjlone 
of the Fairhcad pillars as an approximation to granite. 

Ouv country affords many varieties of basalt, .that of Fairhead is somewhat more granular* 
and of a lighter colour than the fine blue Giant's Causeway basalt, but it is obviously pure 
basalt; nor did Fever there, or any where with us, observe the trace of a passage of ba- 
salt into granite. In truth we have very little jgranite, and what I have met with was invari- 
ably of the red species. 
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That in proper time thefe fires affume a new office^ and in a> 
fudden paroxyfm of expanfion burfl: and break thefe ftrata, with 
every fpecies of dijlocation and contorfwn, raifing them up to the greateft 
heights, fo that of what was juft now at the bottom of the 
fea we may pronounce, with Manilhis, 

Altius his nihil efl^ hsec sunt faftigiamundi :- 

Thefe are the mountains of a new world ready for occupation, 
which in like manner is to fteal away to the unfathomable regions 
of the ocean., to undergo the fame operations- that have been per- 
formed on its predeceffor. 

At firil view of this theory of Dr. Hutton's, the reader will pro- 
bably fay, that the friends of old opinions need not be under any 
alarm, left the authority upon which their opinions are founded, 
fhould be invalidated by this or fimilar fyflems ; that their advo^ 
cates will find fufficient employment in eftablifhing their own doctrines j 
and that fuch a rotation of deftruction and renovation, as Dr. Huttort 
aflumes, will of jtfelf find difficulty enough in obtaining credit- 
Yet it appears, that moft of the naturalifts of a neighbouring na- 
tion, whofe zeal for the advancement of every fpecies of literature- 
deferves the higheft applaufe, have adopted Dr. Hutton's theory ; that: 
they fupport it with their pens and from their chairs.; and ; (like Sir 
James Hall, juft quoted) catch at incidental opportunities to exprefs. 
their approbation of it. 

An opinion fo refpectably maintained' and defended fhould not be 
haftily . prejudged from the wildnefs it may exhibit at firft view. 
Dr. Hutton feems to have pofTefTed in a high degree the efteem of his 
cotemporaries. This flattering teftimony mud fecure to his opinions 
the moft refpectful attention, even- from thofe who do not accede to 
them, but who will, I hope, be excufed for enquiring into his pre- 

( 3 I 2 ) tenfions, 
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tendons, before they allow the partiality of his countrymen to place 
him in a rank with Newton or Copernicus. 

Dr. Hutton's friend and pangyrift, Profejfor Playfair, among other 
eulogiums "he beftows upon his late matter's theory, fays, (page 127) 
"It h impoffible not to be ftruck with the novelty and beauty of the 
£i views which it fets before us, and which point it out as a work of great 
<e and original invention •/' And again, (page 134) * s Dr. Hutton's theory 
" merits, in the ftrictefl fenfe, the appellation of new and original." 

But whatever other merit Dr. Hutton's fyftem may have, it. cannot 
claim that of .novelty ; for it feeras ftrongly to refemble the opi- 
nions entertained by Heraclitus of old, and which he afligns as the 
caufc of his melancholy. * 

Among the moderns who may contend with Dr. Hullon for the 
credit of this invention, the moft formidable will probably be found 
among the feet of the Illuminati, who have their opinions accurately 
laid down and detailed in the lecture of a Pruffian Illumine, a knight 
of the Phenix, who gives, us a fort of a phyfical creed, which thofe 
who wifhed to become members of the fociety mull previoufly adopt. 
I will quote a paffage from this lecture, as publifhed by the Abbe 
JBarruel. 

" After 

#, i n . ■ .1 xa, f/Xv Kxgionx oi oay.ia jjnyuXz.) ra. & vrega PC^'V «"f*«« fajxTrav awuja" Asy" 
Ss Tag iH'&vpupic&St ««* t';v tS oAy <rvy.tyofvw. T«t»T oov^opuiy y.a.i or* sp.'ttioGv e&h t uWocxax 

tiv ai«»oj w«!^iii- X.UCIAN. :Bim U(ounu Chap. A 



He fays, " The prefent ftate of things I .do not much admire, and what is to 
"happen in future I confider as quite calamitous ; for I expect, conflagrations and 
" the fubrcrfion of the uiiiverfe. Therefore I weep ; becaufo 1 fee nothing ftable 
*' and fixed ; and all things are to be mixed up in a fort of hodge-podge, great 
Pl and fmall, whiflccd about, up and down, inverted in the fport of time." 
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A c After his fir ft leffon, our Illumine proceeded to explain his other 
" fymbols. This ferpent, forming a circle, (fays he) is the emblem 
" of the eternity of the world ; which, like this ferpent, has neither 
" beginning nor end. The ferpent, you may alfo know, has the 
"property of annually renovating its fkin. This will figure to you the 
". revolutions of the univerfe and of nature, which appears to weaken 
", and even to perifli at certain epochs, but which, in the immenfity 
" of ages, only grows old to become young again, and to prepare for 
<c new revolutions. — This phenix, is a ftill more natural expofition of 
" the fucceflion and perpetuation of thefe phenomena. Mythology has 
" reprefented this bird as revivifying from its own allies, only to Ihew 
" how the univerfe is reproduced, and will continue to be fo from 
" itfelf." 

As I have no other materials but Dr. Button's memoir, from which 
I can form a conje^"^ as to bis opinions, I would be forry ralhly 
to afcribe to him any of the principles of this dangerous feci: : on one 
point, indeed, their language is very fimilar, the Knight of the Phenix, 
fays, the world, like this ferpent, has neither beginning nor end; 
and Dr. Hutton concludes his elaborate differtation with thefe words : 
" The refult, therefore, of our prefent enquiry is, ,; that -we find no vef- 
" tig? °f a beginning, no profpeel of an end." (Edinb. Tranfact. Vol. iftv 
page 304.) 

Mr. Playfair cannot bear to have thefe two positions confounded; 
the former he condemns harlhly, (page 120) but highly applauds the 
latter. 

The diftinction between the pofition, " the world has neither begin- 
ning nor end" and the aiTertion, " we find no ve/iige of a beginning, 
no profpeel of an end" may be ingenious, but it is not new ; Pere 
Arnauld was cenfured by the Sorbonne, not for denying that certain 
propofitions condemned by the Pope were to be found in Janfenius's 
book, but for faying, " that having read the book carefully, he could 
not find them j" and he is juft as ready to condemn them wherever 

they 
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they are found, as Mr. Play/air is to pronounce the pofition,. the world has 
neither beginning nor end, to be prefumptuous and unwarrantable. What 
credit Mr. Play/air will obtain for his diftin&ions, remains to be determined. 
Pere Arnauld's availed him nothing; the jefuits of the Sorbonne un- 
derftood diftin&ions perfectly well, but not liking to have them made 
ufe of againft themfelves, they found Pere Arnauld guilty. (Lettres 
Prov.) 

Mr. Playfalr is very irritable on the fubjecT: of thefe diflin&ions ; 
and treats Mr. Kirwan with great afperity, becaufe he did not feem 
to comprehend them ; and alfo becaufe he prefumed to cenfure the ten- 
dency of Dr. Hutton's opinions. 

The intention of an author, and the tendency of his opinions, are 
diftinft qucflions ; the former may be innocent, the latter pernicious : 
of his intentions wc fhould not rafhly pronounce, as we cannot be 
fure we are right; but the tendency of his publijhed opinions is a 
queftion of which the public is in pofTeiTion, and any attempt to 
deter from an inquiry into this tendency is an infringement of the 
liberty of difculfion. Inflead of fcolding, Mr. Playfair fhould have 
ihewn, that this pofition of his friend had not any tendency that 
deferred cenfure, for this is the point athTue. 

An impeachment of the credibility of Mofes has of late, it appears, 
been a favourite topic ; and the mode of attack moft frequently adopted 
is, by cdntradi&ing his chronology in the date of the creation. 

Every reader will probably form a conjefture as to Dr. Hutton's 
intentions, when he reads his affertion, that he could find no traces of 
a begining of the world; and, as to the tendency of fuch pofitions, I 
{hall reft it upon the authority of a perfonage more knowing in thefe 
matters than Mr. Kirzvan or Mr. Playfair, I mean Mr. D'Alembert, 
who fpent his life in diflcminating opinions merely for the fake of 

their 
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their tendency, and encouraged phyficial pnrfuits for the fole purpofc 
of extracting conclufions contradicting the chronology of Mofes.- 

Yet Mr. D'Alembcrt is juffc as much hurt us Mr. Play/air himfelf, 
when . the intentions of his friends, and the tendency of their works 
are deemed hoftile to revelation ; and beftirs himfelf with equal zeal 
to clear them of the imputation.. 

" Divines," (fays he) have fought to connect Chriftianity with fyf- 
*' tems purely philofophical ; in vain did religion, fo fimple in its 
" tenets, conftantly throw off the alloy that disfigured it ; it is from that 
" alloy that the notion has arifen, of its being attacked in works, 
" where nothing was farther from the minds, of the writers." (Abufc 
of Criticifm.) 

Such is the language Mr. D'Alembert holds out to the public ; he talks 
in a very different ftyle to Voltaire, his friend and ally in his attacks 
upon revelation, to whom ho writcc thuo :' 

" This letter, my dear companion, will be delivered to you by Def- 
" marets, a man of merit and of found philofophy, who willies to pay 
<c his refpe&s. to you, on his journey to Italy ; where he purpofes 
" making futh observations on natural hi/lory, as may very well give 
" the lie to Mofes ; he will not fay a word of this to the matter of 
<c the facred palace; but if, perchance, he fliould difcover that the 
" world is more ancient than even the Septuagint pretend, he will 
" not keep it a fecrct from you." (Vol. 68, Letter 137.) 

.This unprejudiced naturalift, who has determined upon his conclufion, 
before he examines the facls, that is, the premifes from which he is 
to deduce it ; this affociate of Voltaire and D'Alembert, in their labours 
to rid mankind of their religious prejudices, this fame M. Defmarets 
is now ftiled the father of the volcanic theory, having, in the courfe 
of the miffion upon which we have traced him, difcovered bafalt to 
he a volcanic production: nor did he negleft to apply his difcovery 
to the main objecY of his miffion, to wit, an impeachment of the cre- 
dibility of Mofes, for it appears, he induftrioufly diffeminated bis doc- 
trines 
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trines upon his route, where Mr. Brydone picks them up as he fol- 
lowed him, two or three years afterwards, and retails them con amore. 

I have often wondered how this theory, irreconcileable to common 
fenfe, unfupported by any evidence, and contradicted by a thoufand 
ftubborn fafls, came to make its way fo generally in the world. 

M. D'Alembert's letter to Voltaire clears up the difficulty ; • thefc 
gentlemen and their afioeiates ha'd then got poffeffion of the; French 
academy ; they alone had the public . ear, they extolled the writings, 
and fuppofed difcoveries of their partifans, and as they were moftly 
men eminent for their literary merit, and not then fufpe&ed of any 
finifter intentions, they necefTarily gave the ton, and the theories and 
difcoveries which they approved (with apparent impartiality) were upon 
their credit implicitly received by the world. 

Thus the volcanic origin of bafalt is admitted as a propofition already 
demonflrated, and perpetually quoted ao fuch, -without further enquiry. 

I am happy to find, that on this point (the volcanic origin of 
bafalt) I agree in opinion with Dr. Hutton. and his friends, and I hope 
this coincidence will procure my excufe for , making . fome further ob- 
fervations on his pofition, that he could, find, no vejiige of " a beginnings 
no pro/peel of an end. 

This epitome of Dr.- Hutton' 's difcoveries, . the refult of • fo much la- 
borious inveftigation, has Hill . lefs claim to . novelty than his theory 
itfelf; there feems to be fomething fafcinating in the atheiftical pro- 
pofition, the world has neither beginning nor end, face at all times, fo 
much pains have been taken to extract it as a conclufion from dif- 
ferent premifes ; nor is Dr. Hutton the only perfon that gravely an- 
nounces the important difcovery as if made by himfelf. 

I will take the liberty of quoting the Vicar of Wakefield's friend, 
Mr. jcn/tin/on's, account of this queftion. " Aye, fir, replied he," as 
if he had refcrved all his learning to that moment, " Aye, fir, the 
" world is in its dotage, and yet the cofmogony or creation of the. 
" world has puzzled philofophers of all ages j what a medly of opi- 

" nions 
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*' nions have been broached upon the creation of the world j Sancho- 
*' niathon, Berofus, Manetho, and Ocellus Lucanus, have all attempted 
C{ it in vain ; the latter has thefc words j anarchon ara kai atcleutaion 
" to pan ; which imply, that all things have neither beginning nor end." 
As thefe gentlemen exprefs their opinion very nearly in the fame words, 
they feem alfo to agree in. another point, to wit, that the difcovery of this 
great truth fecures to them the reputation of deep learning ; this lad cir- 
cumftahce probably induced them to overlook the evil confequences that 
might refult to fociety, from the removal of all religious obligation ; 
for it will fcarcely be denied, that the belief of the exiftence of a God 
has a ftrong influence upon the morals of mankind. Ovid, who knew 
the world very well, but did not pretend to any religion, wifhed to pre- 
ferve this fundamental part of it (the belief of the exiftence of God,) 
for the fake of its influence ; he fays, 

Expcdit efle dcos, ct ut expedit, c/Tc putcmus. 

And Juvenal dates with precifion, the bad effects of atheifm, in his 
day. 

Sunt qui for tun as in cafibus omnia ponunt, 
Et nullo credunt mundum reftore moveri, 
Atque ideo intrepidc quxcunquc altaria tangnnt. 

If this was a proper place, to difcufs the queftion of the exiftence 
of a God, and to prove, that the world was formed, not by chance, 
but by confummate wifdom, I would chearfully refer the decifion of 
thefe points to the fame authority which Dr. Hutton himfelf fo often 
quotes, the book of nature, a code which, I apprehend* will not be found 
very favourable to atheiftical opinions. But I find I am wandering 
from my fubject,- and muft return to the aftnal merits of Dr. Hutton's 
theory of the earth, without inquiring farther who was its original in- 
ventor, or what motive he had for diffeminating it, and the conclufions 
he afferts refult from it. 

Vol. IX. ( 3 K ) Dr. 
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Dr. Hutton reduces his argument very methodically, into three dif- 
tinft Propofitions, a divifion into which the fubject, obvfoufiy refolves 
itfelf: 

I'ft. That the materials of this World are in conftant motion, from 
its higher parts to the unfathomable regions of the Ocean, where 
they are depofited in Strata, horizontal or nearly fo.* 

2d. That the Strata compofed of thefe loofe materials, are there 
confolidated by fubaqueous heat and fufion. 

3d. That being fo confolidated, they are afterwards elevated by the 
Cxpanfive force of heat, to the higheft points of the earth, and in the 
operation are broken, <liflocated, and diftorted. 

I muft in general obfervc, before I proceed to examine the truth 
of Dr. nation's Theory, that it is ncccfl'ary to be very watchful of his 
pofitions, which he flips in almoft incidentally, and then proceeds to 
argue from them as if admitted. Thus, page 285 he fays, " Philofo- 
" phers obferving an apparent diforder and confufion in the folid parts 
!C of the Globe, have been led to conclude, that there formerly exifted 
• l a more regular and uniform ftatc — that there had happened fome 
" deftru&ive change — that the original ftru&ure of the Earth had been 
" broken and difturbed by fome violent operation." 

Taking 

* It is amusing to observe the wild and contradictory opinions, gravely maintained by 
Dosmogonists ; Dr. Hutton, it appears, supposes the materials of the world to be in per- 
petual motion, from the land to the bottom of the sea 5 whereas, M. La Trobe gives them 
juite a contrary direction ; he says, 

" Some Geogonists make fire, and others water, the principal agent in the formation of 
'■' the globe, or at least of its present surface ;, but he (M. La Trobe) contends, that ano- 
■• ther element, the wind, has, in certain districts, no inconsiderable share in the operation. 
• The daily action of the flood-tide conveys a certain quantity of fine sand above high- 
' water mark, and this being dried by the sun and air, is carried farther inland by the 
1 winds." [Trans. American Phil. Society, Vol. 4.] 

The reader may smile ; but both Dr. Hutton and M. La Trobe, arc perfectly serious. 
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Taking ail this at once for granted, Dr. Hution fays, " AH. thefe 
*' appearances find the molt perfeft explanation in the Theory he endea* 
« vours to eftablifli, and are the fails from which he reafons." 

I can by no means admit the truth of thefe pofttions, which ferve 
to juftify the ncccfliiy of his theory, and actually (as he tells us) 
furniflt his Proofs. The country which I have examined with care, has, 
(as will appear) fuffered no dejlrutliw change j its materials and their 
arrangement, vary often, it is true, but the fteady pofition of the flrata 
of which it is compofed, all horizontal or nearly fo, {hew, that they 
have not been broken or dijlurbed by any violent operation. 

As the materials of this world, which, by Dr. Hufton's ill pro- 
pofition, are in conjlant motion from its higher parts, can be Carried off 
from its furface alone, it becomes neceffary to take a general view of the 
furface, and to examine of what materials it is compofed. 

I need not on this occafion take notice of our boundlefs ocean, 
nor the extenfive plains covered with moveable fands, as they do not 
enter into this difcuflion. 

The remainder of our furface is covered with a thin flratum of foil, 
well clothed with vegetables j through this naked rocks often ' appear ; 
but thefe taken all together, bear a very fmall proportion to the parts 
adorned by verdure, and affording fuftenancc to numbcrlcfs animals. 

I confider this ftratum of foil, with its vegetable coat, as a fuit 
of armour, with which nature, in, her wifdomy clothes the world, to 
protect its loofe, .moveable, materials,, and to prevent their being carried 
off by the rain and winds. . The propenfity of nature fo to cover her- 
felf, is irrefiftible. Currents of Lava, in time, acquire a foil and vege- 
table cloathing. The bleakeft parts of our wild rocks and mountains, 
are covered with their owa foil, and their own vegetables j, even the 
tops of the Giant's Caufeway Pillars, where- beyond the breach of 
the fea, are clothed with a fibrous, mofly earth> producing a good ver- 
dure. 

( 3 K a ) Every 
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Every one muft have feen heaps of -brick, when left long " undif- 
turbed, (the object for which they were burned being abandoned) 
gradually, cover ihemfelves with grafs, and change apparently into green 
mounts. — I f iw the fame happen to a cargo of coals, in the garden of my 
late friend j Hodgson Gage,; whofe death prevented their being touched 
for many years. I do. not know more perifhable materials than each 
of thefe. The reader is to determine whether, according . to Dr. Button's 
opinion, they would have found their way to the unfathomable regions 
of the ocean, or by the fuperinduced covering, were arretted on the 
fpot for ever. 

It has been deemed extraordinary, that the fites ' of Babylon, and 
other great cities of antiquity, cannot now be determined. This arife3 
from the irrdiiUblc propenlity of naiurc, to clothe herfdf with foil, 
and verdure ; for, as foon as the perpendicular buildings collapfc into 
ruins, a foil and grafs covers them, and then, 

-Priami Paridisque busto 

Insultat armentura. 

It is this vegetable foil (which is, as it were, the advanced guard) 
that alone mftains the attacks of the numerous enemies, which, ac- 
cording to both Dr. Hutton and Mr. Play fair, combine their efforts 
to carry off our world to the unfathomable regions of the ocean.— 
AH depredations committed upon • our furface, are at the expence. 
of this, foil ; its abrafions difcolonr our rivers in a flood, and are the 
fource of all our muddy depofitions j the original earth is rarely en- 
croached upon, except in a few gullies and' ravines of little confe 
quence. 

Fortunately this prote&ing coat is as eafily replaced, as it is taken 
away, or in Mr. Playfair's words, is . augmented front other caufes jufi 
as much as it is diminij/jcd. 

We 



445 

We will inquire into the materials from which this fuperficial cover- 
ing is formed and repaired, when we have taken a flight view of our 
naked rocks, to difcover if they be really mouldering away, as thefe 
gentlemen fuppofe. 

Mr. Kirzvan confiders the rocks on the fea-fhorc, cxpofed to the 
breach of the fea, and almod conftantly wet, as not differing the 
flighted diminution. I have examined many parts of our rocky coad 
with an eye to this quedion, and am clear that Mr. Kirivan is right : 
I find no difference between the fpots where the fea breaks with the 
greated violence, and thofe which by fomc local protection arc left tran- 
quil j not the lead appearance of wearing away is to be obferved at 
either of them. 

The degradation of the dry inland rocks is more queftlonable ; their 
furface is often well protected by a covering of Lichen and Byjfus Saxa- 
tilis. The Trappe, I find, on our high grounds and mountains, are for 
half an inch within the furface, fomewhat lefs found, and vary a little 
in colour from the interior of the done; but I do not find, nor believe, 
that they decompofe further, fo as to crumble down ; but if they do, the 
materials only fall to the foot of the rock, where (at lead in our moid 
climate) they are foon covered with verdure, and arretted for ever. 

Mr. Playfair fpeaks very pofitively on this fubjeft. He fays, " The 
" atmofpherc is the region where doncs are decompofed, and again 
" refolved into earth. This decompofition of all mineral* fubftances ex- 
" pofed to the air, is continual." fTilus. page 97. J 

" The law of decay is one that fuffers nO exception-.*' [Tage-- rr6.J 

I can by no means accede to thefe pofitions to the extent' Mr. Play- 
fair would carry them j the calcareous rocks, it is true, that bound the 
valley of the Nile, are, as we are told by Denon, perpetually decompofing j- 
but, on our northern fhore of Antrim, the atmofphere does not appear 
to make the lead impreffion on our immenfe facades of white lime- 
done j and in Egypt, the granite has withdood decompofition above 
4000 years. (i The marks (fays Denan) of thefe fird operations* arepre- 

" fcrved 
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" ferved fo frefii in this Unalterable material, that to look at them, 
" one would fufpe& that the work had been fufpended only yefterday." 
[Travels, chap. 17.3 

The decompofition of Bafalt rocks, feems more queftionable, I know 
that both the plain fides of prifms, newly expofed to the air,, and alfo 
all recent fra&ures, very foon acquire a fort of ruft, well accounted for by 
Mr. Playfair t who fays, " by the action of air and moifture, the iron 
" becomes oxydated in fuch a degree, as to lofe its tenacity, fo that 
*«' the texture of the furface is deftroyed." I ftrongly fufpeft this de- 
compofition has its limit, and that this ruft forms a fort of pafteon the 
furface of the ftone, which protects it from farther injury. I never faw 
a bafalt pillar, which had the appearance of having fuffercd any dimi- 
nution, farther than a (light blunting of its angles; the articulations 
too, fuller a little, and the points or pyramids which afcend from the 
lower joint often fall down, but all pillars of the mou; ancient expofure, 
feem to preferve their original diameters. 

The more general account of the ftate of our world, as given by 
both Dr. Button and, Mr. Playfair r is very alarming. The latter afferts, 
that, " a fyftem of univerfal degradation, and decay, may be traced over 
" the whole furface of the land, from the mountain top to the fea- 
" fhore" j and, " that water from the fmalleft rill to the greateft river 
" attacks whatever has emerged above the level of the fea, and la- 
" bours, ineeffantly to reftore it to the deep.'* (page 99, 100.) 

Mr. Playfair fuppofes. a geologift fuddenly tranfported "into alpine 
" tra&s,. where the furface of the earth attains its greateft elevation," 
and then details the train of his reflexions. 

The firft impreflion on his mind is made by the novelty and mag- 
nificence of the /pelade before him ; he then finds out the caducity of 
the objefts around him, and like another Xerxes, looking down with a me- 
lancholy eye upon his innumerable hoft, and weeping when he re- 
flects on the (hort period of cxiftence they have to enjoy, Mr. Play- 
fair'% geologift " begins to difcover the footfteps of time, and to per- 

** ceive, 
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*' ceive that the works of nature, ufually deemed the molt permanent, 
" are thofe on which the chara&ers of viciffitudc are mod deeply im- 
" printed ; he fees himfclf in the midfl: of a vafl: ruin, where the 
" precipices which rife on all fides with fuch boldncfs and afperity, do 
" but mark fo many epochs in the progrefs of decay." (Uluftrations 
page i i.o.) 

Dr. Hutton is full as gloomy ; he fays, (page 296) " in the na- 
tural operations of the world, the land is periming continually; 
" and on the mountain top nothing is to be obferved but continual decay.'* 
And in another place, " if the vegetable foil is thus conftantly removed 
" from -the furface of the land, and if its place be fupplied from the 
" diffolution of the folid earth, we may perceive an end to this beau- 
" tiful machine :" and againj " we are therefore to confider as ine- 
" vitable, the deftruftion of our land." (Edin. Tranf. page 115.) 

Notwithftanding this defpondihg piflure, I hope to prove^ that the 
fbfter parts of our earth are flill lefs in danger of diffolution, than our 
moft folid rocks. I mull dwell a little on thefe topics, for two rea- 
fons. 

Firft, becaufe I have met with intelligent perfons who could not re- 
concile themfelves to Dr. Hutton's fubaqueous fufions, or to his eleva- 
tions of ftrata by igneous expanfions ; yet agreed with him in opi- 
nion, that the fuperficial parts of the world were gradually wearing 
away. 

Secondly, becaufe it is a queftion not of theory and: fpeculationi 
but one upon which every intelligent perfon is qualified- to form an 
adequate judgment from his own obfervation. 

The proof of Dr. Hutton's firft proposition (the prefent queftion) 
turns niuch upon the definition of a foil, which, with Mr, Blayfair is 
" the vegetable mould fpread- over the furface of the earth." 

Dr. Hutton is more particular: he fays, (page 214) '** a foil is no- 
rthing but the materials collected from the deftruftion of the folid 

! ' land/" 
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*' land," but Mr. Kirwan fhews, that foils are often of a different 
nature from the ftraturii they reft upon; and I add, from my own 
obfervation, that the foil covering our bleak high rocks (generally a 
fpungy mofs) was not formed by the deftruction of the materials it 
refts upon, to wit, found bafalt. 

That this foil is the great fource of the detritus, or mud, carried 
down by rivers, we all three agree ; but we totally differ from each 
other as to the materials from which this foil is formed. 

Dr. Hutton from his definition of a foil, and the paffages juft quoted, 
fhews, that he confiders it as formed from the decompofition of the 
fnbjacent materials, regularly fupplying the place of the foil, or fupcr- 
ftratum, which is conftantly moving away to the unfathomable regions 
of the ocean. 

Mr. Playfair derives it from fomewhat a different fource, admitting in 
like manner, " that it is continually diminifhed ;" yet ftates it as afaUt^ 
«* that the foil notwithftanding remains, the fame in quantity," and pro- 
ceeds, " the foil therefore is augmented from other caufes, juft as much 
** as it is diminifhed, and this augmentation evidently can proceed 
*< from nothing but the conftant, and flow difiritegration of the rocks; 
" in the permanence therefore of a coat of vegetable mould, on the 
" furface of the earth ; we have a demonflrative proof of the continual 
* f deftruction of the rocks." (IIIus. Page . t 06.) 

I am afraid that in this paffage, Mr. Playfair miftakes ajfertion for 
demonjlration. 

I confider that the fuperficial covering of the earth, called the foil, 
is formed from the decayed parts of vegetables, and animals; which 
will be found to afford an ample fund for the repair of the loffes that 
all parties agree it fuflains. 

Though the decayed parts of animals are known to pafs into 
earth, and of courfe, to augment the .foil, I will limit myfelf to ve- 
getables alone, conceiving their contribution, on this occafion, to be much 
more abundant. That 
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That vegetables derive their fuftenancc chiefly from air and water, 
while the portion they receive from the foil is a mere trifle, is a fa£t 
often demonftrated j and that vegetable matters turn upon decay into 
pure earth, every florid can tcftify, who forms his comports of decayed 
leaves. 

The gardener too throws his weeds and refufe trafli into an heap, 
that he may bring them back again in two or three years converted 
into fine mold. 

Since, therefore it appears, that vegetables take little from the foil, 
and add much to it, I believe we need not look for any other fourcc 
whence materials for the repair and renovation of our foil are to be 
fought. 

Should this mode of forming, and fupplying the* fuperficial covering 
of our earth, be preferred to thofe of Dr. Hutton and Mr. Playfair, 
it may be unneceffary to proceed any farther in the difcuflion of the 
Huttonian theory ; as its inventor has no excufc for obtruding a new- 
world upon us, if it appears that the old world is not wearing out ; 
nor will he eafily find- a place to put it in. 

Rivers are, both with Dr. Hutton and Mr. Play/air, the great agents 
by which the inequalities of our furface are formed, and the mate- 
rials of our world carried off. 

Dr. Hutton, re-echoed by Mr. Playfair (page 351) is pofitivc " of 
" the great fad, that the rivers have in general hollowed out 
** their vallies." and Dr. Hutton aflerts, page 295, " we never fee a 
" river in a flood, but we muft acknowledge the carrying away a part 
'* of our land." 

I muft admit, that on thefe occafions, rivers are loaded with adven- 
titious matter j but very little of this comes from the original earth j 
it is the vegetable foil of poflerior formation, (upon which we have 
already dwelt fo much) eafily abraded, and eafily repaired, which dis- 
colours the rivers j this is obvious in all countries abounding with 

(3L) turf 
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turf mofs, where the black colour of the waters difcovers the fource 
whence they were ftained. 

Mr. Playfair fays," " Rivers have cut and formed, not the beds 
" only, but the whole of the vallies through which they flow." (Page 
353.) He told us before, " that all thefe channels have been cut by 
" the waters themfelves, and that it is by the repeated touches of 
" the fame inflrument, that this curious aflemblage of lines has been 
" deeply engraved on the furface of the globe." (Page 103) 

Yet M. St. Fond, when he found it neccffary to account for the 
formation of a deep valley, i'efcarpment oil coule V Me admits the in- 
fufEciency of Mr. Play/air's inftrument ; and fays, it was excavated 
not by that paltry brook (chliif rttiffhut) but by fomc diluvian tor- 
rent, (min. des volcans 173.) 

Dr. Ilutton and Mr. Playfair feem to confuler the inequalities on 
the furface of the earth, to be produced by the operation of ri- 
vers, as well as the excavation of vallies. 

I will treat of thefe two queftions feparately, beginning with our 
mountainous inequalities ; and, fliould I be fo fortunate as to meet 
Mr. Playfair's defponding geologift in his Alpine regions, calculating 
how foon 



- " The great globe itfelf, 



" Yea, all which it inherit, fhall diflblve ; 
" And, like this unfubftantial pageant faded, 
" Leave not a rack behind.'* - 

I would endeavour to difpel his fears by mewing him that the ri- 
vers, which he has been taught to think fo a&ive in the deftruc- 
tion of our globe, are very harmlefs, and that our inequalities have 
been produced by other agents, which by all appearance, have long 
ceafed to aft. 

I would rcquefl: him to obferve, that in all mountainous tracts, 
there is a ridge higher than the reft, from which the waters run 

down 
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down on both fides, and generally at right angles; that this ridge, 
(very properly filled by Livy the divortia aquaruni) has been fixed 
upon as the boundary of empires, of diftricls, and of properties ; that 
though out of the reach of rivers, this ridge often exhibits greater 
inequalities than the contiguous traits ; fometimes confiding of a fuc- 
ceffion of round, diftinft mountains; at others, of a long dorfum, 
occafionally cut down in gaps, {hewing the mountain ftrata at the 
fame level on both fides. 

I could {how him, that thefe gaps, (through which the roads 
crolfing the mountains generally run) could never have been cut out 
by a river, unlefs we concede to Dr. Hutton his curious pofition (the- 
ory, page 296) " nor is there upon the> continent, a fpot at which 
" fome river has not run ;" his friend, Mr. Playfair, foftens the ex- 
preffion a little, faying, may have run (353)' If rivers have run once 
through fuch gaps, their courfc muft have been up one fide of the moun- 
tain, and down the other. 

I would remind our geologift, that the long chains of mountains 
bounding the valley of the Nile on both fides, feem to" have vallies 
and defiles exa&Iy like our own j yet, in that country they have 
neither rain nor rivers. That hilly countries are alpine regions in mi- 
niature ; their inequalities generally fimilar, though upon a fmaller 
fcale; yet fuch vallies are common without even a brook. 

Rivers have been fo much dwelt upon, by Dr. Hutton and Mr. 
Playfair, as the great agents and inftruments employed in carrying 
away the materials of our world, that I muft trefpafs a little farther 
on the reader's patience, for which I hope to be excufed, the rather 
as it is a fubjeft with which I ought to be well acquainted ; my paf- 
fion for angling having led me to explore the courfes of moft rivers 
I ever refided near ; all of which nearly refemble each other, their 
differences arifing merely from their different degrees of declivity. 

(3 L 2 ) Beginning 
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Beginning at the mountain ridge, and defcending, I 'boldly fay that we 
find the valley begun before the rill appears, it being the effiecJ not the 
caufe of the valley, which, in fuch regions is often very great when 
the rill is infignificant, and (where the declivity is fraall) inefficient to 
cut a channel for itfelf, but forming a morafs j it foon acquires quan- 
tity and velocity enough to form a channel, in which it runs peace- 
fully at the bottom of the valley, increafing in fize and rapidity; it 
now begins to commit fome depredations, undermining occafionally the 
fide of the valley it runs clofe to, efpecially if it happens to project j 
the materials tumble into the ftream, are carried down, and depofited 
in different parts of its channel ? ; if large, and heavy, they foon fettle; 
if fmall, or foluble, they are carried farther. 

The breach formed on the fide of the valley, nnift nccelTarily be 
deep, as it is occulioncd by the falling down of the materials, wliich 
have loft the bafe that fupported them, and which would fupport . them- 
fclves on a moderate declivity ; it mould alfo be rectilineal, unlefs 
where the valley and river correfpond in limilar curves. 

Upon the whole, the portion carried away by the river, muft bear 
the appearance . of having been cut off by a plane, whofe inclination 
does not deviate very far from the perpendicular. 

It is : not from our fludies fuch queftions mould be difcuffed, we 
mould refer to Dr. Hutton's 'code, the book of nature, and, examine the 
facts upon the fpot, before we deduce fuch general and theoretical 
conclufions, as he and his friend have done ; I fay c'ondufion, (rather 
than ajfertion) out of compliment to Dr. Hutton, who is perpetually 
calling his diffufe talk demonjlratlon ; it would be uncivil therefore, to 
call* by any other name than conclufion, what he fays, follows from it. 

From the time that I was told that our rivers were carrying away the 
world, I have paid particular attention to them, whenever I had an 
opportunity ; and I never met with a fpot on their banks, where it 
could not be determined, on fimple infpection, whether the fides of the 
valley wer original, or formed by the depredations of the river; in 

the 
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the latter cafe, the banks rauft be fleep, -uniform* and of a given de- 
clivity j while thofe with gentle inclination, mild fwells, and varying fur» 
face, could never have been touched by Mr. Play/air's inftrument. 

Though he tells us, (page in) " the refult of a more minute in- 
ve/ligation, would be in perfecl unifon with the general imprejjion of wnjle 
and decay ;" I fhould be glad to accompany his geologifl, and to deP- 
cend with him from his Alpine trails, and trace the courfe of any 
river, from its fource to the fea ; I think I could fliew him, that the 
places acted on by the river, iince it firfl: ran, were not many, and 
the quantity of materials carried off, comparitively nothing ; that in feve- 
ral of thefe places, a bulwark had been formed at the bafe of the 
fteep, by the ftones and rubble which had fallen down, and that thus 
further depredations were prevented, of courfe that the progrefs of de- 
cay is not to be found in the courfes of rivers. 

Perhaps this geologifl: would not thank me for difpelling his gloomy 
vifions, 

" Cui fie extorta voluptas, 
" Et demptus per vim mentis gratiffimus error." 

Should this be the cafe, and his imagination fo habituated to def- 
ponding fpeculations, that the profpeft of ruin and defolation is become 
a neceffary food to it, I would advife him, as -there feems to be 
little hOpe of the world's making away with itfelf, to look for its de- 
ftru&ion from external caufes, and to calculate with Swift's wife iflan- 
ders, 

How foon the earth, by its daily approach to the fun, is likely to 
be abforbed by it ? 

How foon the fun itfelf will be incrufted by its own effluvia, fo as 
to ceafe to give light and heat to the univerfe, and 

How foon we may expeft it will be confumed and annihilated, by 
the perpetual expenditure of its rays, without nutriment? 

To 
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To return to our rivers j fince it appears that the depredations they 
commit on their banks, are unimportant, let us try them in a vertical 
direction, and fee, if in their channels and bottoms, they are invad- 
ing and carrying off the world. 

Mr. Playfalr calls rivers, lines deeply engraved on the furface of the 
earth ; I by no means admit this account of them, for where they run 
through plains, not alluvial, the river feldom is funk more than a 
very few feet below the furface, and this is all the depth it has reached, 
fince the beginning of the world: in alluvial plains they are perpetu- 
ally changing their channels, cutting out new ones, and filling up the 
old ; but this cofts the world nothing, the river is acting upon its 
own dcpofits, carrying them off, and replacing them ad libitum, from 
the dctritii:: of our foil, ami thi:; at a level above the original earth. 
The rcafon why thefe lines arc not deeper, is obvious ; the bottom 
of the river, from its fource to the fea, is covered with adventitious matter, 
ftones, gravel, fand, mud, over thefe, without further invafion of the world, 
our river, like Horace's, 

Labitur, et Iabetur in omne volubiiis xvum. 

That rivers in floods carry down with them vafl quantities of mud, 
&c. cannot be denied, it remains to examine what becomes of it; the 
firft depofit of the coarfeft materials are made on the alluvial platforms, 
which abound in moft rivers ; Mr. Play/air calls them hanghs ; in the 
north of Ireland they are filled homes', thefe (by his own admiffionj 
are found to be raifed far above the. level the river once ran at, a 
facT: fimple in itfelf, and eafily accounted for; but fo contrary to Mr. 
Play/air's fyftem of perpetual excavation, that to get over the difficulty, 
he is obliged to affume that rivers, in their original form, were a fuc- 
ceffion of lakes and cataracls. 

The principal confumption of the materials carried down by our ri- 
vers, is in the formation of alluvial land at their mouth, and the pro- 
longation of our continents: ftill, however, we muft admit that much 

is 
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is carried into the fea } the coarfeft of this, which had been kept in 
fufpenfion by the rapidity of the ftrcam, is depofited as foon as the 
velocity is abated, in the greater cxpanfe, and forms a bar at fome 
diftance without the mouth of the river ; the remainder, confuting of 
the more fubtle parts, continues for fome little time to difcolour the 
fea contiguous to the mouth of the river, and is afted upon by the 
tides. 

Here I muft venture to differ a little from Mr. Kinvan, as to the 
courfe of tides, for which I hope to be excufed, as my experience upon 
that fubjeft has probably been much greater than his ; our conclufions, 
however, will be the fame, though our premifes are fomewhat different. 

Mr. Kirwan thinks the" flood tide fets right in fliore, and the ebb 
right out j that the 'flood is more impetuous than the ebb, and throws 
all floating things back on the fliore ; now the courfe of all tides with 
which I am acquainted, and, I believe, of tides in general, is in the 
direction (the trend as it is called) of the coaft, the flood one way, 
the ebb the contrary. 

Dr. Hutton's theory receives no fupport from this difference of opi- 
nion relative to the courfe of the tides. I live, in fummer, on a 
coaft between the mouths of two rivers, the Bann and the Bufch, each 
fubject to floods, the muddy water of which greatly difcolonrs the ad- 
jacent fea : I have often amufed rnyfelf, after heavy rains, watch- 
ing from the high lands and precipices the courfe of thefe .troubled 
waters, and have always obferved them bandied backwards and for- 
wards along the fliore, as the tide fets, and never reaching a mile 
from the coaft; if, therefore, Dr. Hutton and his advocates perfift in 
carrying on their operations of world-making, in the unfathomable re- 
gions of the ocean, they muft look for other materials to work upon, 
than the detritus of our continents, not one particle of which will ever 
reach thefe regions. 

A fmall quantity will not fuflke, for, by Dr. Hutton's own account, 
he has two worlds always under hands in different ftages of advance- 

ment, 
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merit, exclufive of the third that we inhabit, and which he thinks, is 
flipping through our fingers. 

Dr. Hutton proves very clearly the neceffity of having twd new worlds 
going oh at ortce, for otherwife we might remain a long time without 
any World, obvioufly a very great inconvenience j the paffage in which 
Dr. Hutton eftabliflies the neceffity of three worlds, is Very interefting, 
but quite too long for a quotation, I muft therefore, refer the rea- 
der to his original work, Ediri. Trarifaftions, Vol. lft. pages 303 and 
3°4- 



Examination of Dr. Hutton' s Jtrji Proportion a posteriori. 

Hitherto we have proceeded in fotne fort by fpeculation, and con- 
jecture j we will now try a mode of demonftration applied by Dr. 
Hutton to his fecond and third propofitions, though not to his firft. 
We will examine the Strata of the World, and try if they bear marks 
of having been formed at the bottom of the fea from the detritus of 
our continents, as Dr. Hutton afferts. 

The coat of adventitious matter formed at the bottom of the fea, 
in the manner fo minutely detailed, fhould be homogeneous, fince the 
detritus from different parts of the world muft be nearly the fame; 
and even fliould they vary confiderably, where firft carried off the 
furface, they muft be fo mixed by the agitation of great rivers in 
their tedious journey from their fources, and ftill more in their long 
travel over the bottom of the fca, that by the time they reach the 
place of their deftination, its unfathomable regions^ they fliould be formed 

into 
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into a mafs completely uniform, no diftin&ion of ftrata in a vertical direc- 
tion, nor change of the materials in an horizontal one. 

But even ihould the detritus of the fame place (from caufes which 
I cannot develope) fuffer a confidcrable change, fo that the mafs of 
depofit fhould have its upper and lower parts different ; fliould alfo 
the detritus of places not far removed from each other vary mate- 
rially, ftill, in both cafes, the changes in the depofited mafs mould be 
gradual, and never per faltum. Now, fhould the ftrata to which we 
have accefs, differ in every refpeft from this defcription, are we 
not to conclude that they were not formed as Dr. Hutton fuppofes, 
and of courfe that his theory is falfe ? 

I fhall, therefore, proceed, to give a fhort account of the materials 
and arrangement of the ftrata, in an extent of about thirty miles 
along our northern coaft, where they are moft happily difplayed, and 
have not, as far as I can find, been examined by any naturalift. The 
circumftances attending thefe ftrata, fecm to me to bear directly againfl 
every one of Dr. Hutton's pofitions, and I hope will plead my excufe 
(and I admit I require one) for having taken up a queftion already m 
much abler hands. 

I begin at Murlogh, four miles eaft from Bally cajlle. Here the pre- 
cipice is compofed of alternate ftrata of freeftone and coal, inferted be- 
tween mighty ftrata of columnar bafalt ; the contiguous northern face 
of Fairhead, confifts of vaft bafalt pillars, 250 feet long each, its N. W. 
fide alternate ftrata of freeftone and coal. 

The precipice is interrupted a little at Ballycajile, and immediately 
refumed on its weft fide ; a ftratum of white limeftone forms the bafe, 
and is covered by fucceilive ftrata of tabular bafaltes ; the limeftone 
foon difappears, and is refumed again at Kenbaan, with alternate ftrata 
of bafalt and limeftone (fometimes mixed) over it ; the covering of the 
limeftone ftratum now changes to an alternation of great ftrata of co- 
Vol. IX. (3M) Iumnar 
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himnar bafalt, and a red ochrous fubftance, no doubt, decompofed 
bafalt, * 

At Carrickarede, this arrangement is changed into a folid unftratified 
mafs of columnar bafalt, 250 feet high, the alternate mafs I have pafled 
being about 400 ; above this the hill or mountain of Knockfoghy is com- 
pofed of ftrata of columnar bafalt alternately with another fpecies of 
bafalt (hitherto unnoticed, though common with us) of the fame grain, 
but of quite different internal conftru&ion. 

The coaft now lowers for a few miles to the caftle of Dunfevrick, 
near which the bold promontory of Bengore projects into the ocean, 
difplaying with great magnificence the various Strata of which it is com- 
pofed.f To enumerate them all would be too tedious. I (hall only obferve, 
that the Stratum which (at the northern point of the promontory where 
they culminate) is the 8th from the water, and 250 feet above it, is 
compofed of bafalt pillars 44 feet long. At its eaftern interferon with 
the plane of the fea, it forms the bafe of two beautiful iflands, called 
Beanyn Daatia, and at its weftern interferon, or immerfion, two miles 
diftant, it forms the Giant's Caufeway. 

For many miles weftward, the face of the rock is compofed of ftrata 
of table bafalt, feparated from each other by ochrous layers ; this ar- 
rangement 

* I have, in a memoir read before the Royal Society, Edinburgh, assigned my reasons 
for supposing the red ftrata, which make fo conspicuous a figure in the faces of our preci- 
pices, to have been once pure basalt. 

f Thefe ftrata are fixteen in number, all afcending to the northward, in an angle greater 
than that made by the irregular furface of the promontory with the horizon ; of thefe, ten 
only reach the face of the precipice at Plejkin, the remaining fix bafiet or vanifh in the air, 
before they arrive at it ; but if the facade be purfued to Portmoon, a mile S. E. they will 
be found to appear fucceffively on its fummit, then dipping rapidly, and regularly, until 
they imroerge beneath the water tovmd&Dunfevtrict, the firft ten having immerged in fuccef- 
fion about Portmoon. 

Traced weftward, their defcent is not fo rapid, as the promontory, on this fide, does 
not fall off fo much to the fouthward ; but the three lower of the fix, and part of the 
fourth, appear often on the fummit, wherever the height of the precipice is fufficient to 
have room for them, and each invariably in its own proper place. 
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Tangement is interrupted at Dttnltue for about a mile, by a precipice of 
ftratified white limeftone, near 150 feet high. 

The range of perpendicular precipices is terminated at MagilHgan Rock, 
by a beautiful facade 1 80 feet high, on the fummit of a mountain, and 
compofed of fix and feven ftrata of rude columnar bafalt, elevated near 
2000 feet above the furface of the fea near it. 

However entertaining this magnificent, and perpetually fhifting feencry 
may be to the fpe&ator, I fear the reader will think the detail tirc- 
fome ; I fhall therefore limit my obfervations on the ftratification of 
thefe precipices, to fuch circumftances alone as fecm to apply dircclly 
to Dr. Hutton's theory. 

The ftrata in this whole range are horizontal, or nearly fo, and in 
the fame fpot all fteadily parallel to each other, except at Fairhead 
alone, where the ftrata of freeftone and coal are inclined to the hori- 
zon, in a greater angle than the incumbent ftratum of columnar bafalt. 

Every ftratum, according to Buffonh rule, fcems to prcfervc an uniform 
thicknefs through its whole extent, and to be of prccifely the faint: 
nature in its whole thicknefs, with one exception; the variety of bafalt, 
called for diftinction, irregular Prifmatic, is at its lower edge formed 
into fmall prifms, {hooting in various directions, while its upper part is 
amorphous, f 

By examining thefe accumulations of ftrata in a vertical direction, we 
find the impoffibility of their having been formed as Dr. Hutton fup- 
pofes, ftill more decided ; for whether by their nature they approximate 
to each other, as in the feveral varieties of bafalt; or whether they be 
totally different, as fandjlone, coal, lime/lone, bafalt ; yet in all cafes the 
tranfition from one ftratum to another, is per folium, and never per 

( 3 M 1 ) gradus. 

\ I have, in the Tranfa&ions of the Royal Society, Edinlurgh, given, (amongft feveral 
varieties of bafalt, hitherto unnojiced) a particular account of this fpecies, which I call 
irregular prifmatic ; it feems to accompany the columnar bafalt in molt countries, their ftrata 
generally alternating. 
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gradtts. The line of demarcation between contiguous ftrata, fimilar, or 
differcnt, is as accurately defined, as if drawn by a pencil.* 

It remains for Dr. Hufton's advocates to explain how the powers of 
nature were exerted, to feparate for a time from the heterogeneous mafs 
of far travelled detritus, one diftinft. fpecies of matter to the exclufion 
of all others, fo as to form a compleat extenfive ftratum, for inftance 
of limeftone, then fuddenly to change and collect another totally differ- 
ent, perhaps, fand-stone or argil ; then as fuddenly a third, or very likely 
to refume the firft, as is the cafe in our alternations which fo frequently 
occur. 

The difficulties feem equally infurmountable, when we examine fepa- 
rate ftrata, and try whether, fingly, they could have been formed accord- 
ing to Dr. Huttoii'r. theory. 

I begin with coal, both becaufc its arrangement fconvi always to be 
in ftrata, and alfo, becaufc it is particularly dwelt upon by Mr. Play/air, 
who fays, in his 5th fedtion, " No foflil has its origin from the wafte of 
44 former continents, marked by ftronger and more diftinct characters." — 
" There are entire beds of this foflil, which appear to confift wholly of 
*' wood, in which the fibrous ftructure is perfectly preferred." — " Wc 
*' cannot doubt that this foflil is every where the fame, and derives its 
* c origin from the trees and plants which grew on the furface of the 

•" earth, before the formation of the prefent land." 

In 

* To elucidate this fail, I give two fmall drawings, taken from parts of our grand facadei 
not far from Phjkln. 

No. 1, is a portion of our 8th ftratum (the fame, which a mileweftward forms the Giant's 
Caufeway); with its tranfition into the ochrous ftratum it refts upon (the 7th), and into 
the irregular prifmatic (the 9th) incumbent upon it. 

No. 2, exhibits a portion of the 10th ftratum, compofed of neat pillars, 54 feet long 
each, with their paffage into the eleventh, formed of rude maflive columns 14 feet long. 

Thefc (ketches, are the more to be relied upon, as they were taken without my know- 
ledge, andwithout any view to the point I now refer them by my friend Capt. 0' Neil, "of 
the 56th regiment, who, by frequently aflifting me with his pencil, has caught the fpirit of 
a Naturaiift, and is now as much ftruck by curious fatts in Natural Hiftcry, as by our mag- 
nificent fcenery. 
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la fe&ion 138, Mr. Playfair tells us, that Mr. Kirwan makes a dif- 
tin&ion between wood coal, " in which the ligneous ftru&ure is fo appa* 
" rent as to leave no doubt of its vegetable origin ; and mineral coal, 
" in which no fuch ftru&ure can be discovered."— — Thefe two fpecies 
of coal, Mr. Playfair fays, " the Huttonian theory confiders as gradation* 
" of the fame fubftance." 

And in feftion 145, accounting for the fituation of a bed of coal, he 
fays, " It is part of a ftratum of coal which has been depofited, 
" like all others, at the bottom of the fea." 

Mr. Playfair fhould tell us, how the trees and vegetables of a former 
continent, have been able to preferve their fibrous add ligneous ftru&ure, 
after paffing from one world to another through a procefs of decay, dt- 
compofition, and comminution ; alfo, in what form they travelled the long 
journey he obliges them to take, previous to their depofition at the bot- 
tom of the fea. 

Similar difficulties attend the formation of calcareous ftrata, if we 
adopt the Huttonian theory; for Mr. Playfair fays, (fe&ion ad.) " Thefe 
** ftrata often contain ftiells, corals, and other exuviae of marine 
" animals, in fo great abundance that they appear to be compofed of 
*' no other materials." 

And he tells us (fedion 402,) '* that all thefe, and even bodies of 
" fifli and amphibious animals, now converted into Hone, are parts of 
** animals not of the prefent, but of the" preceding world j yet neither 
he, nor Dr. Htttton, tells us, how thefe {hells and bodies (often quite 
perfect) preferved themfelves entire, -in fuch a fcene of decay and 
diflblution, as by their account muft have intervened in the change 
from one world to another ; nor do they tell us by what means thefe 
exuviae were accumulated together, fo as' to fofm intire ftrata. 

Were I to purfue this mode of difcuflion, and examine feverally 
the different ftrata compofing the fuperficial parts of our globe, I 
have little doubt but that the refult would be, that not one of 

them 
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them was formed in the manner fo minutely detailed in Dr. Hutton's 
theory. 

I muft, therefore, decline concurring in the numerous compliments 
paid to him by his friend, Mr. Playfair, in a grave eulogium, occu- 
pying, with pure praife, no lefs than fourteen pages ; and particu- 
larly I muft decline admitting, " That the lapfe of time muft. necef- 
" farily remove all objections to Dr. Hutton's theory." (llluf.page 138.) 

And alfo, that the author of this theory, " will be remembered 
" among the illuftrious few, whofe fyftems have been verified by the 
" obfervations of fucceeding ages, and fupported by fafts unknown 
" to themfelves." (Page. 140.) 

I mall now proceed to parts of Dr. Button's Theory, ftill more 
aftonifhing, where, to ufe Mr. Play fair's words, " the greatnefs of the 
" objects which it fots before us, alarms the imagination ;" — and 
again, " thefc are things with which, however certainly they may be 
" proved, the mind cannot foon be familiarized." 



Examination of Dr. Hutton's id Propofiiion, 

"That our Strata were -confolidated at the Bottom of the Sea by Heat 

and Fit/ion. 

In order to proceed with Dr. Hutton's theory, we muft now give 
up the points we have hitherto been contefting, and admit the de- 
tritus of our continents to be depofited in the unfathomable regions of 
the ocean, where, he fays, they were confolidated by heat and fu- 
fion. 

The advocates for Dr. Hutton's theory, cannot reafonably expect 
that we fhould be more liberal in our conceffions than he is him- 
felf.; and as in refutation of fome opinion with which I have nothing 

" to 
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to do, he fays, page 228 « Thus it will appear, that to confolk 

date flrata, formed at the bottom of the fca, in the manner now 
" confidered, operations arc required unnatural to this place, confe- 
« e quently not to be fuppofed to fupport an hypothefis ;" I cannot 
help thinking, that kindling fires at the bottom of the fca, and fufing 
all fubftances to be found there, are performing operations unnatural 
to this place, and confequently, not to be admitted merely to fupport 
Dr. Hutton's hypothefis. 

He is not the firft who has fixed on the bottom of the fca, as 
a place where operations may be performed, which neither nature 
nor art can execute in our aerial regions. 

M. St. Fond, as zealous a partizan of the Volcanic Theory, as either of 
our gentlemen is of the Huttonian, met with at Chamavelle, in the Viva- 
rois, what he calls, Un courant de lave compacle / un Ruiffeau de bafalie en 
fufwn ; which had penetrated into limeftone rocks, and mixed with 
calcareous fubftances in a moft extraordinary manner, fo that with- 
out feeing, without touching this bafakic lava, Von nefc pcrfuadcrait 
jamais qu'un fait pareil put exijler dans la nature. 

A current of lava from Etna or Vefuvius, could in our days, he 
fays, exhibit nothing fimilar. He is therefore reduced to a dilemma; 
he muft either give up the volcanic origin of bafalt, or he mud account 
for thefe extraordinary phenomena. 

Giving up is out of the queftion ; no theorifl was ever guilty of 
fuch a weaknefs ; he therefore, as well as Dr. Hutton and Mr. Playfair, 
muft account for operations that could not have been performed in air, 
and like them, he has recourfe to another element. 

Fleclere ft neqtteo fuperos, Achcronta movebo. 

He pronounces pofitively, that the volcano was fubmarine, and 
poured forth its currents of lava along the bottom of the Tea. 



Upon 
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Upon this point, our lively Frenchman talks with much more 
pleafantry, than our grave northern philofophers ; he fays, " as to the 
" aftion of the aqueous fluid upon the glowing bafalt, as to the ter- 
" rible combat, which muft arife from the contaft of water and fire, 
" when matters in fufion circulate at the bottom of marine gulphs, I 
" muft confefs, that this part of natural hiftory has, as yet, made a 
" very fmall progrefs ; that we are unprovided with accurate obferva- 
** tions on the fubjech Nature feems, on this occafion, difpofed 
" to cover herfelf with an impenetrable veil, or rather fcience has ad- 
*' vanced too little, and the code of facts is too new, to enable us 
" to folve demwiftrably ce beau problem."* 

The agents employed by, thefe gentlemen, arc totally different j 
M. St. Fond prevents his calcareous fubftances from calcining by the 
help of the aqueous fluid, while Dr. Hutton (as will appear) performs 
the very lame operation, by incalculable preffure. (Miner, des volcans, 
chap. 13.) 

Dr. Hutton (page 225) lays it down as a truth not to be queftioned, 

" That the ftrata formed at the bottom of the fea, are to be con- 
" fidered, as having been confolidated, either by aqueous folution and 
" cryftalization, or by the effect of heat and fufion." 

He then proceeds to prove, that they were not confolidated by aque- 
ous folution, a queftion with which I have nothing to do ; but where 
he makes ufe of an affertion pofitively contradicted by fafts within my own 
knowledge, I think I am not at liberty to fupprefs them, though I do 
not take any part in the queftion. 

Dr. Hutton fays, (page 227) " it is inconceivable how thefe mafles 

** fhould be abfolutely confolidated, without a particle of fluid water 

" in their compofition." 

No 

• That the ingenuity of modem chemifts has difcovered preffure to be a powerful 
agent, I well know ; as to " the wonderful fuccefs with which Dr Hutton has applied it, 
*« to explain the mofl rnyfterious phenomena," I cannot concur wi»h Mr. Pbyfair, 
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No doubt, igneous fufion would at once fatisfaclorily account for the 
Want of a f article of fluid water in tbcfc mqflcs : let Us try the fail ; 
t have frequently met with, in columnar bafalt, cavities filled with frefh 
water •, I particularly'refcr to the ftratum open at Ballylagun y two miles 
fouth from Portrttfl)', it is prifmatic and columnar, and almoft every 
done when broken, contains cavaties filled with frefh water. 

Sometimes too, contiguous to the Giant's Caufeway itfelf, I have found 
water in prifmatic bafalts, which I fufpecV had fallen from an upper 
ftratum of pillars. 

As thefe facts fo pofitivcly contradict: Dr. Button's afl'ertion, which 
he puts fo ftrongly ; and as they are obvioufly fatal to all Theories which 
fuppofe bafalt to have been once in fufion, but have not (as far as I 
know) been obferved by any other Naturalift, I am happy to have my 
folitary teftimony confirmed by mod refpeftable authority. 

The Hon. Mrs. Stuart of Armagh, vifited the Giant's Caufeway 
laft fummer, and in one of the ftoncs lying near it, which flic had 
(among many others) directed to be broken, found in the infitlc of 
it, a cavity containing near two tea fpoons full of water, alfo a nodule 
wbich fhe was fo kind as to fhew me ; it was a rounded rufty ftone 
about the fize of a marble, the interior was very fine chalcedony, coated 
with a ftony fubflance of which the outfide was fmooth r< . 

Vol. IX. ( 3 N ) Dr. 

* This is not the only faft Mrs. Stuart difcoyered, which had efcaped the notice of fo 
many Naturalifts who have vifited the Giant's Caufeway, and even publifhed accounts of it. 

Mrs. Stuart ihewed me in the Collection fhe had made, a number of fmall neat prifms, 
triangular, quadrangular, and trapezoidal, the fides of the very fmalleft lefs than half an 
inch jof thefe minute prifms laid horizontal!/, our vertical Whym Dykes are formed. 
QSee a preceding Memoir in this vol. upon Whyn Dykes.] 

How a bafalt, • differing confiderably in grain, and totally in form, from the contiguous 
Giant's Caufeway bafalt, could fo long have efcaped notice, is beyond my comprehenfion ; 
but neither Dr. Hamilton, nor any other writer, mentions thefe minute prifms, nor hare I 
met with them before in any collection of bafalt Jpecimens, except where I depofited them 
myfelfj 
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Dr. Mutton having eftablHhed, as he fuppofes, that his ftrata could 
not have been consolidated by aqueous folution, proceeds to prove a 
priori, that it muft have been by igneous fufion. 

I truft the reader will forgive me, for not following him through 
what Dr. Hutton himfelf calls (page 250) a long chemico-minereal dif- 
quifition), and efpecially when I inform him, that it contains near thirty 
quarto pages ; nor is it neceflary, as the Do&or proceeds to prove the 
fame propofition a po/ieriori, and here I apprehend all parties will be 
better able to underftand each other. He now dates the appearances 
the ftrata of the world ought to exhibit upon each fuppofition, be- 
ginning with aqueous folution ; in this cafe, he fays, (page 258) " thefe 
" maffes fhould be found precifely in the fame ftate, as when they 
" were originally depofited from the water." 

** But if by igneous fufion, (page 25 9) then in cooling they mull 
" have formed rents or reparations of their fubftance, by the unequal 
" degrees of contraction which contiguous ftrata may have fuffered.— 
" There is not in nature any appearance more diftinft than this of 
" the perpendicular fiflures and feparations in ftrata. —There is no con- 
" folidated ftratum that wants them, here is, therefore, a clear deci- 
" Con of the queftion." And again, fame page, (259) " in propor- 
" tion as ftrata are deep, in their perpendicular fection, the veins are 
" wide, and placed at greater diftances ; in like manner, when ftrata 
" are thin, the veins are many, but proportionably narrow." 

It is very extraordinary that Dr. Button, after pofitively and re- 
peatedly refting his proof of igneous fufion upon thefe perpendicular 
fiflures, occafioned by contraction in cooling, fliould not give us a 
fingle inftance of the fad, nor refer us to any particular place where 
fuch fiflures are to be found j we know that the contraction, after fuch 
a violent heat, moft be very great ; he himfelf admits, that, in deep 
ftrata, the veins are wide, and in thinner ftrata frequent, yet, in all 
the ftrata I have examined, on our northern coaft, for thirty miles, and 
many of them from 50 to 60 feet thick, at Portrujh too, where thin 

ftrata 
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ftrata are accumulated on one another, and very convenient for exami- 
nation, all thefe perpendicniar fiffurcs have efcaped me, though in his 
own words, there is not in nature an appearance more dijlincl. 

Dr. Hutton feems to have forgotten, that lie had faid, (page 224,) 
" it is neceffary to look into thefe confolidatcd mafles thcmfelves, 
" in order to find principles from whence to judge of tliofc operations, 
" by which they had attained their hardnefs or confolidatcd Mate." 

And alfo, to have forgotten the rule he lays down, (page 275) 
" that, in order to have demon Oration in a cafe of phyfical inquiry, 
" we mud have recourfe to the book of nature." 

Now, I conceive this book fhould be referred to, like other books, 
by quoting chapter and page, and not by indefinite general affertion, 
that it contains fuch and fuch proofs. 

I am aware, that Dr. Hutton confiders our whyn dykes as filling 
up rents or fiflures in the ftrata, occafioned by their contraction in 
cooling. 

I have (hewn in a preceding memoir, that it is by no means clear 
thefe mighty walls arc of pofterior formation to the ftrata they cut 
vertically, and alfo admitting the chafms to be antecedent, that they 
were not filled by glowing lava, as Dr. Hutton fuppofes ; at prefent, 
we have only to enquire whether thefe immenfe fiffiircs were formed 
by the contractions of the ftrata in cooling, I flia.ll, therefore, ftate 
fuch facts alone as feem to me applicable to this point. 

The diftance between our dykes feems too great to fuffice for the 
contraction of the ftrata ; at the Giant's Caufeway we have fix in the 
fpace of a mile and half, at Fairhead five in nearly the fame extent ; 
the intervals between the dykes, in both places, are, by Dr. Hutton's 
own account, too great ; he obvioufly infinuatcs we fhould find the 
Mures frequent, and pofitively aflerts there is no confolidated ftratum 
that wants them, yet the greater part of our precipices have not any whyn 
dykes, or fiffurcs ; at Cave-Hill, near Belfaft, where the perpendicular fa- 
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cade extends a full mile, I have been able to difcover but one dyke, 
and in the mighty face of Magilligan Rock not one. 

Dr. Hutton admits, (page 259), that, in deep ftrata, the veins 
are wide, in thin ftrata narrow ; but in the faces of our precipices, 
where fome ftrata are many times as thick as others, yet the fiffures 
(filled, as he fuppofes, by our whyn dykes) are of uniform breadth in 
every ftratum they cut. 

He tells us alfo, that contiguous Jlrata fuffer unequal degrees of con- 
traclion ; no doubt, for, fitting in his ftudy, he could never conceive 
that ftrata of freeftone and of bafalt would fuffer the fame contraction with 
thin veins of coal, knowing that different fubftances have different degrees 
of contra&ability ; but each whyn dyke, cutting thefe ftrata, at the colliery 
near fairhcad^ preferves an uniform breadth from top to bottom ; the more 
accurate perpendicularity of the lofty precipices about the Giant's Caufe- 
way, exhibits this circumftance to great advantage in the dykes at Ro- 
vinvalley and Port Spagna on its eaft, and at the Mite Stone jon its 
weft fide ; in thefe places the uniform breadth of the dyke L ftrongly 
contrafted with the different thickneffes of the ftrata. 

When difcufling Dr. Hutton's pofitioh, that our ftrata were formed 
by deposition at the bottom of the fea, I {hewed how incompatible 
that opinion was with the ftate in which thefe ftrata are actually 
found, that is, accumulated upon each other in great numbers, of dif- 
ferent materials, and each ftratum compleatly diftincT: from the con- 
tiguous ones. 

The difficulty feems equally unfurmountable, when he comes to con- 
folidate thefe diftinel ftrata by igneous fufion, according to the tenor 
of his fecond propofition ; for he muft take his choice, either to kin- 
dle a fire at the bottom of the fea, fufe and confolidate each ftratum 
feparately, as foon as formed, then put his fire out, and wait until 
another ftratum be ready for him, and. fo on ; or he muft fufe the 
whole mafs at once, without fuffering the heterogeneous materials to 

mix, 
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mix, or the parallel ftrata in the Ieaft to Interfere with each other, 
a nicety of operation utterly unattainable in the laboratories of our upper 
regions. 

I once thought, that when I found, at Portrujh and its neighbour- 
ing iflands, bafalt ftrata abounding with marine (hells, that I had got 
convincing proof bafalt was not of igneous origin ; I was not then 
acquained with the powers of Dr. Hutton's fubmarine laboratory, nor 
did I know that he could there fufe fubftances, which in our fires 
are calcinable or combuftible ; but he exprefsly tells us, (page 282), 
" that if the theory now given be juft, a rock of marble is no lefs 
" a mark of fubterranean fire and fufion, than that of the bafaltes."* 

Mr. Playfair is more particular, and, as the reader probably never 
faw Iimeftone expofed to violent heat without calcining, nor coal with- 
out burning, he may be glad to know how thefe refraftory fubftances 
may be fufed like metals, and melted like wax. 

The great agent employed for this purpofe is preffure, whofe powers, 
by Mr. Play/air's account are fo very extraordinary, that for 
fear of mifreprefentation I fhall carefully ufe his own words : he fays, 
(feftion 132,) " The circumftance which gives Dr. Hutton's theory its 
" peculiar character, and exalts it infinitely above all others, is the 
" introduction of the principle of preffure, to modify the effects of heat 
*' when applied at the bottom of the fea, (fee 15) this important 
<! remark was firft made by Dr. Hutton t and applied with wonderful 

fuccefs, 

* I wirti Dr. Hulloti had been fo good as to tell us what marks of fire and fu- 
fion a rock of marble exhibits ; the raoft ftriking circumftance that occurs pn the in- 
Ipection of a piece of marble is, that it generally abounds with marine ftiells, with 
their diftinct forms accurately preferred ; with us, in our limited, fuperficial ex- 
perience, the invariable effeel of fufion is the obliteration of all forms, interior or ex- 
terior, poffeffed by the mafs before it was expofed to the fire : I prefume the power of 
fufing without effacing forms, is one more of the many advantages which Dr. Hutton's 
fubaqueous laboratory poffeiTes over ours ; ftill he leaves us in the dark as to the 
agent, whether it was his own preffure, or the marine acid, employed by M. St. Fond, 
on fimilar occafions ; poffibly, had he not been in a hurry, he would have introduced 
us to fome new agent equally powerful. 
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*' fuccefs, to explain the moft myfterious phenomena of the mineral 
" kingdom." 

Seel. 15. " The tendency of an increafed preffme on the bodies 
" to which heat is applied, is to reftrain the volatility of thoie parts 
" which, otherwife, would make their efcape, and to force them to 
" endure a more intenfe afition of heat. At a certain depth under 
" the furface of the fea, the power even of a very intenfe heat might 
" therefore be unable to drive off the oily or bituminous parts from 
" the inflamable matter there depofited." And again, (feftion 29) 
" The weight incumbent on the ftrata of coal, when they were ex- 
* c pofed to the intenfe heat of the mineral regions, may have been 
" fufficLeat to retain the oily and bituminous parts, as well as the 
** Jfolptoareous." 

Coal, indeed, he feems to fele&, as a favourite fubflance for fufing 
without burning; he fays, (fe&ion 28 J " This argument for the ig- 
** neous origin of the ftrata, is applicable to them all, but efpecially 
M to thofe of coal." 

It appears that calcareous fubftances are as eafily melted as the 
acombuftible, in Mr. Play/air's laboratory, (feflion 17,) " Some bodies, 
" fucb as the calcareous, are able to refill the force of heat on the 
** furface of the earth, yet it is perfectly agreeable to analogy to 
'* fuppofe, that under great preffure, the carbonic ftate being pre- 
** ierved, the pureft limeftone or marble may be foftened or even fu- 
** fed:" and Section 25, " calcareous earth, under great compreifion, 
** may have its fixed air retained in it, notwithftanding the aftion of 
** intenfe heat, and may by that means be reduced into fufion." 

Such is the mode by which Mr. Playfair endeavours to eftablifh 
his lingular pofitions $ and that his friend Dr. Hutton, has alfo fuc- 
** ceeded, he feems perfectly fatisfied: for he tells us, (feition 25,) 
" In all this, I do not think he has departed from the ftrift rules of 
** philofopbical inveftigation." 

Yet 
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Yet both Dr. Button and he fliew a ftrong inclination, to aaju^ 
■matters with their readers by pojlulatc and admijfion, rather than by 
the more crabbed procefs of dcmonftration. 

Mr. Playfair fays, (fcftion 163,) " a further poftulatum is introduc- 
" ed in Dr. Hutton's theory, namely, that compound bodies, fuch as 
" carbonat of lime, when the compreffion prevents their reparation, 
" may admit of fufion." And (feftion 17,) " thefc effects of preffure 
** to refill the decompofition of bodies and to augment their fufibi- 
* e Iity, once fuppofed, we (hall find little difficulty in conceiving the 
" confolidation of bodies by heat." 

Mr. Playfair, convinced of the accommodating difpofitions of his 
readers, now takes for granted that his fuppofition is admitted, and 
fhews, that he fully tmderftands the importance of the conceffion, he 
fays, (fection 25,) " The principle juft mentioned, relieves us therefore 
<6 from a difficulty that would have embarraffed, but could not have 
" overturned this theory." 

Such is the fum of \\\CdcmonJlralions, or po/lulatcs, or poffibiliiics (for 
it appears, much turns upon the word may) by which Mr. Playfair 
endeavours to eltablifh the wonderful powers of his mailer's fubaqueous 
foundery, it is for the reader to determine, with what fuccefs he has 
laboured : I mult now follow Dr. Mutton through other operations per- 
formed by the fame agent, fiibtcrrancan heat, not lefs wonderful, though 
totally different. 

The third propolition concluding his theory, is flated by Dr. Huiton 
himfelf, page 263. 

" That the ftrata formed at the bottom of the fea, had been ele- 
" vated as well as confolidatcd, by means of fubterraneous heat. 

This elevation of the ftrata of the world from the bottom, of the 
ocean to the tops of our higheft mountains, is one of the: operations 
which Mr. Playfair has. told us, " alarms the imagination, . and to which 
" the mind cannot foom be familiarized." Yet, as if our imaginations 
were not fufficiently alarmed already,; and as if. Dr. Hutton had not exerted 

the 
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»«... powers of his machinery to their, full extent, Mr. Playfair > - of his own 
authority, (for I find nothing fimilar in his matter's theory) muff, double 
this operation, and make the. flrata of the world; take another- dive to the 
unfathomable regions, of the ocean, and then refume their elevated fituati* 
ons ; he feems to think a world, 



demum votis.refpondet avari 

Agricolx bis quae folem, bis frigora fenfit. 

or, in his own words, (fection 109) ,■■** that has been twice heated in the 
'* fires, and twice tempered in the waters of the mineral regions." 

He takes care to be very explicit on this addition of his own, repeating, 
(fe&ion 121) " To thisfucceeded a depreffion of the fame flrata, and a fc- 
" cond elevation, fo that they have twice vifitcd the fupcrior regions, and 
" twice the inferior." 

It is ilirticult to find patience ibr the fobcr difcuflion of Inch a fuite of ex- 
travagancies, thus announced with folemn pomp ; nor is it eafy to preferve 
the gravity becoming a fubjeft of natural hiftory, when we find Mr. Play- 
fair making the mighty flrata of the earth perform fuch gambols. 

He feems to have overlooked the fituation of the world, as reprefented by 
Dr. Hutton (page 303 and 304) and to have forgotten, that at the very time 
he is making the venerable matron fuftain fuch rude {hocks, fhe is actually 
pregnant with two worlds, in different periods of geftation. * I think Mr. 
Playfair might be alarmed, leafl alma mater tellus, indignant at the unbe- 
coming treatment fhe was receiving, fhould again, (as when roughly hand- 
led by Phaeton) expoflulate, and, in words far more appofite to her pre- 
fent condition, exclaim, 

Hofne mihi fruftus, hunc fertilitatis honorem ? 

I mufl: 

* One of thefe worlds, Dr. Hutton fays, (page 308) " which is formed and ready to be 
" brought forth, muft have been collected from the definition of an earth which does not 
" now appear." While a younger embryo world is now forming from the detritus of our 
own world, as faft as it can reach the unfathomable regions of the ocean. Thus, by Dr. 
Hulton's account, we know of four worlds, one pair, one prefent, and two to come. Mr. 
Playfair adds one more to the fcrics, as he has difcovered marks and tokens of a world 
antecedent to the predeceffor of our prefent world. 
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I mud now proceed with more ferioufncfs to ftate the argument by which 
Dr. Hutton conceives he has proved that the ftrata of the world were 
elevated, from the bottom of the fea to the higheft part of our land, by the 
force of fubterrancous heat. 

He fays, (page 262) " There is nothing fo proper for the cre&ion of land 
■" above the level of the ocean, as an expanfive power of fuflicicnt force ap- 
" plied under the materials at the bottom of the fea." — Admitted. 

Again, (page 263) " The power of heat for the cxpanfion of bodies is, 
" fo far as we know, unlimited ; but, by the cxpanfion of bodies placed 
" under the ftrata of the bottom of the fea, the elevation of thefe ftrata 
" may be effected." 

Dr. Hutton fays, " The prefent queftion is, if this power of heat, which 
" has certainly been exerted at the bottom of the fea for confolidating 
" the ftrata, had been employed alfo for raifing thefe ftrata." 

Dr. Hutton, taking for granted that his preceding propofition is fully 
proved, and confulering himfelf as having found a proper power in the pro- 
per place, proceeds: " Therefore, if there is no other way in which wc may 
" conceive this event to have been brought about- we lhall have a right 
" to conclude, that the ftrata had been elevated, as well as confolidated, 
" by means of fubterraneous heat." 

The reader muft decide upon the cogency, of this argument, which 
I have epitomized as fairly as I could. 

Doctor Hutton admits a great defect in the proof of this part of 
his theory. He fays, (page 285) " But how that land is preferved in 
c! its elevated fituation, is a fubjecT: on which we have not even the 
'** means to form a conjecture." 

I fhall now proceed, in the Doctor's own words, (page 265) " To 
<c confider how far the propofition, that ftrata were elevated by the 
" power of heat above the level of the fea, may be confirmed from 
*'• the examination of natural appearances." 

" If," fays he, " ftrata are erected with an expanfive power actin 
" below, we may expect to find every fpecies of fracture, diflocation, and 

Vol. IX. (3O) < c contorfion 
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44 contorfion in thofe bodies, and every degree of departure from a ho- 
4{ rizontal towards a vertical pofition." 

" The ftrata of the globe are adually found in every poffible pofiti- 
" on ; for, from horizontal, they are frequently found vertical ; from 
" continuous, they are broken and feparated in every poffible direction. 
* ; and from a plane they are bent and. doubled." 

Here again we are at iffue, and agreed in our appeal to the fame au- 
thority, the book of nature. Doctor Hut ton tells us how, (according 
to his theory) the ftrata of the world ought to be found ; and then, 
ilightly varying his exprefiion, afierts that fuch are the positions in 
which they are actually found. 

To every particle of this ftatcment, the face of nature in my country 
f'ives the moll direct and pofuivc contradiction. I refer to the account 
I have already given of the arrangement of our ftrata, in an extent of 
thirty miles, from Murlogh to Mag'tlligan Rock, to which I will now 
add the ifland of Rathlin, the fteadinefs of whofe horizontal ftrata, is 
vifible, even from the main : they are alfo better difplayed on its nor- 
thern face, than any where I have mentioned, the precipice being un- 
interrupted for three miles and an half, generally much above 400 
feet high, with the peculiar advantage of being perpendicular quite 

to the water, which is moftly of great depth.* 

I need 

'* The contraft between the fleaily parallclifm of our ftrata, and the inequalities of ous 
furface, perpetually, and almoft capricioufly varying, affords a fubjefl of curious fpeculation. 
That thefe fuperficial inequalities do not in the flighteft degree arife from caufes acting from 
beneath, is obvious to infpection ; nor am I acquainted with any natural powers that could 
even affift in performing the operations that have been executed upon our furface ; abrupt- 
ing precipices, and carrying off materials to an inconceivable amount, without in the leaf! 
difturbing what was left behind. 

If my time would allow, I could Hate a number of moil curious facts on this fubjeci. Vafl 
Atlantic torrents fwcepin'-, our caith with irrcfidiblc rapidity, have been invented for the 
purpofe of accounting for the very irregular appearance our furface exhibits ; but it would 
be eafy to fliew from the faffs, that thofe were not the agents employed; our rivers I have 
already proved to be utterly inadequate to produce the effect 
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I need not proceed further to (hew, that the ftrata of ray country have 
not fuftaincd the operations which Dr. Hut ion aficrts have been performed 
upon tlie ftrata of the globe ; but it may be objected that my arguments 
are local, and though they may rcflrift, fliould not overturn a general 
conclufion. 

The objection is fair, but I believe will fcarccly be offered by Dr. 
Button's advocates ; for, from the nature of his theory, no fpot in the 
world can be exempted from his revolutionizing operations, which, as 
he himfelf tells us, (page 253) " have been not only general, as found 
" in all the regions of the globe, but univerfal." 

I by no means infinuate, that the ftrata over the world are al- 
ways as fteady as in our bafaltic country ; fchiftus ftrata, in particular, 
are often very much inclined j but I argue only from what I have 
feen, and from fads for which I make myfelf refponfible. 

Dr. Ilutton feems to confidcr ivbynn dykes as a ftrong confirmation of 
his theory. To me they fcem utterly irrcconcilcablc to it. Wc know 
that they cut through all ftrata they meet with, to depths wc have in 
no inftance been able to reach, and are generally perpendicular (fuch 
at leaft is the defcription of thofe with which I am acquainted). Dr. 
Button too (page 278) traced one twenty or thirty miles in length. 

He muft determine whether thefc enormous fcpta, were formed be- 
fore or after his fuppofed elevation of the ftrata from the bottom of 
the fea, to the fummits of our mountains ; if before, how came thefe 
mighty walls to preferve their perpendicular pofition and long recti- 
lineal courfe, in the midft of fuch a tremendous explofion, as by his 
own account, fraclurcd, diflocatcd and contorted the other ftrata, chang- 
ing their pofition from horizontal to vertical, and breaking them in 
every poffible direction ; from planes bending and doubling them ? 

If he makes thefe ivhynn dykes posterior to the explofion, and formed 
by fluid lava, injected upwards through the fifturcs formed by f\he 
difruption of the ftrata; how can we conceive fuch fteady perpendi- 
cularity in chafms formed in the midft of a fecne of fuch confufion, 

( 3 O 2 ) and 
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and diforder, as he himfelf defcribes ? and how comes it that his lava 
(which muft have been in an high ftate of fluidity, to admit its paffage 
through fuch narrow crevices) flops in every fingle inftance when it 
reaches the furface, without fpreading along it when its confinement 
was at an end ? 

The next topic I /hall mention, feems to me of itfelf decifive againfl 
Dr. Hutfon's theory ; I mean, columnar bafalt, which he never once no- 
tices. This is the more extraordinary, as he feems to have feized as his 
private property, all the varieties of bafalt, calling it unerupted lava, 
fufed in his own fubmarine laboratory. He complains of the VolcaniJIs 
for invading this property, and gives marks and tokens by which his 
unerupted lavas (balhlts) may be at once dilUiij'uifhed from their 
erupted lava:;, the obvious product of volcano:;. 

Still, however, columnar bafalt, the mod curious and important part 
of his property (as having of late excited fo much attention) efcapes 
him ; no doubt it would have embarraffed him to account for the 
Heady vertical pofition which thefe pillars retain in moft places, after 
the fubverfion and jumble of his ftrata, which he fo particularly de- 
fcribes. There are, I know, in other countries, inftances where thefe 
columns deviate confiderably from perpendicularity; with us (where 
fuch colonades are without number) the deviations are few and 
trifling j and even on thefe occafions, though the pillars are de- 
ranged, the ftratum is undifturbed ;. for I cannot call the depreflions 
that occur in a few places, a d'tflurbance, fince the permanent and de- 
preffed ftrata, continue to preferve a fteady parallelifm to each other. 

Mr. Play/air is more particular on the fubjecl of bafalt than Dr.. 
Hutton, and, as ufual, more clear ; but each of them, fcparately, gives 
fuch an account of this foflil, its department in the operations of 
nature, and its arrangement when expofed to our view, as excites 
my aftonifhment. It has been my misfortune already to differ often 
from them, both as to fafts, and opinions ; but when they come to 
treat of bafalt, my contradictions muft be much more decided; for 

though 
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though I am acquainted with the perfonal refpectability of thefe gen- 
tlemen, and the high literary characters which each of them bears, I 
cannot fuffer important facts in Natural Iliftory to be totally mif- 
reprefented, for the purpofc of fupporting the wildefl: opinions that 
ever entered the brains of fpeculatifts. 

I hope Mr. Play fair will excufe me, when he finds he is not the 
only perfon whofe. ftatement of fads I have been under the ncccf- 
fity of contradicting ; and that I have, on different occasions, been 
obliged to treat every naturalifl: who has publifhcd an account of 
our bafaltic coaft, exactly in the fame way, and to fliew where they 
mifreprefented our facts for the purpofe of fupporting their own fyftems. 

I by no means infinuate, that an overweening zeal in fupport of 
opinions, which have nothing to do with common life, affects the 
moral character. Lawyers are ufed to. take great liberties, whea 
warmly defending their clients. 

" Tunc immenfa cavi fpirant mendacia folk's ;"' 

without committing their own veracity ; and I think it not unlikely 
that fyjlem-makers may think themfelves entitled, to- the fame latitude,, 
which Ovid allows to another defer iption- of gentlemen.. 

" Jupiter ex afto pcrjuria ridct amantura, 
" Et jubet Eolios irrita ferre notos." 

In the common courfe of Natural Hiftory, fails mould regulate 
opinions ; the reverfe happens in modern times, as it appears opinions 
have a great influence on the ftatement of fads. 

I have already difcufled fo many wild opinions, broached By thefe 
gentlemen,, that I might be excufed for. not encountering another, 
which does not feem neceffarily connected with the demonftration 
of their theory j but when I find the •■ fubterraneous fufton and flowing of 
bqfalt> adopted by a naturalill of Sir James Hall's refpectability, I will 
Jreat^the opinion with a. deference due to every thing countenanced 
by him, 

With 
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With Dr. Hutton, bafalt or whynn is a lava flowing in the bowels 
of the earth, driven upwards by fome powerful agent ; forced into 
the Mures and crevices of the ftrata, and fometimes imoe'led with 
fuch violence between parallel ftrata as to feparate them from zzoh 
other, and to lodge between them. 

That this fubftance, out of the reach of our ambient air, and 
acted upon by incalculable preffure, poffeffes many properties totally 
different from thofe of common erupted lava.f 

When Dr. Hulion and Mr. Playfair pronounce fo pofitively, that 
bafalt is fubterranean lava, they do not attempt to enter into any 
proof that it ever was in fufion ; they content thcmfelvcs with de- 
nying to it fuch properties, as are obvioufly incompatible with the 
origin they give it. 

Stratification is one of thefo; for it is clear from their own ac- 
count of this fubftance, that it could not be arranged in Strata ; 
Dr. Hutton, therefore, makes a grand diftinction between ftratified 
and unftratified bodies j of the latter, all. he enumerates are granite, 
porphyry and bafalt, or whynn. 

As I am not acquainted with granitic countries, I can throw no 
light upon this part of the fubjecT: ; I (hall only obferve, that the 
Gratification of granite, is maintained by Pallas, De Luc and Sauffiire ; 
even Mr. Playfair himfelf feems to give it up. 

Porphyry, Mr. Playfair tells us, (feclion 76) is a variety of whynn ; 
the whynn-Jlonc of the old world. He forgets, however, to tell us 

how 

-]■ That bafalt is often found as defcribed by Mr. Playfair, cannot be denied ; it alter- 
nates with calcareous ftrata, in many places, though in our extenfive bafalt country it mixes 
with it (and that fiightly) but in one fpot, Kenbaan. Its arrangement over the world 
feemz, to be in accumulations of extenfive, parallel ftrata, covering the furface of the earth ; 
fo, at lea ft, our whole bafaitic country is covered. Of fuch arrangement, Mr. .Playfair takes 
not the lead notice ; it h, indeed, fatal to Is* t fyftem, at firft glance; for, exclusive of the 
impoffibility of difpofing his lava in regular ftrata, yet, admitting it was done, his unerupted 
!ava, now is become erupted, and being fpread on our furface, expofed to the air, and re- 
lieved from prejfure, mould poflefs all the properties of common volcanic lava, derived, by 
his account, from the fame fource j but he labours to ftiew, that important differences do 
and ought to exift between them. 
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how it efcaped the general difintegratioa of all the rocks of that 
world ; and how, in its prefent unwieldy mafies, it travelled from 
the old world to the tiew, without undergoing the procefs of commi- 
nution, an operation by the foregoing theory, indifpenfebly necefia- 
ry to enable it to perform the journey. 

As to the {^ratification of whynn-Jione, or bafalt, Mr. Playfair is 
pofitive. He fays (fe&ion 76) " to conceive aright the origin of that 
" clafs of unftratified rocks, diftinguiftied by the name of whynn- 
w done ;" — and again, fame fe&ion, " thefe unftratified rocks;" — alfo, 
(feclion 62) " Whynn, though not ftratified." 

Mr. Play/air (fe&ion 39) confiders it as a good defect in Buffbn's 
Theory, " That it makes no diftinttion between ftratified and unftra- 
" tified bodies ;"-— " this fyftem, therefore, has but a very diftant 
" refemblance to the Huttonian Theory;" — and again (fection 125) 
" Buffon has no means of explaining the unftratified rocks." 

From this laft paflage it is obvious, that Mr. Playfair confiders the 
want of ftrati fixation in the rocks he mentions, as indifpenfably ne* 
ceffary to Dr. Hutton% Theory* 

It is now full time to come to fads ; I muft, therefore ftate, that nature 
feems to me to have arranged bafalt, that is^ whyn/ione, in more regular 
ftrata than any other fubftance whatfoever ; to confirm this, I muft requeft 
the reader to turn back to a paflage in this memoir, in which I gave a mi- 
nute account of the ftrata of our bafaltic country, in a courfe of thirty miles, 
nineteen parts of which out of twenty, are accumulations of bafalt ftrata, 
arranged with confummate regularity. 

Wherever we find the fame material, nature has difpofed it in the 
fame manner ; thus, if we proceed fouthward from Magilligan rock, by 
the bafaltic mountains of Bien Braddock and Carntogher, to the point 
where the bafalt terminates in the abrupt faces oiMonynceny, hanging over 
the valley of the Mayola ; we find the bafe of all thefe mountains a 
mighty ftratum of white limeftone, upon which fucceflive bafalt ftrata are 
heaped upon one another quite up to their fummits : the regular ftrati- 
fication of this mafs is occafionally difdofed, whenever abrupt precipices 

occur, 
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occur, and more frequently by the ftrata themfelves baffeting on the fides 
and fummits of the mountains. 

In the whole of our extenfive bafalt country, I have met with but 
one fpot in which this fubftance is not regularly ftratified, namely Car- 
rickarede, where for about 200 or 300 yards, the bafalt precipice feems one 
folid mafs. 

There is a circumftance attending bafalt, which much increafes my 
aftonifliment at hearing it clafled among unftratified fubftances, that is, 
it feems to be the only fpecies of rock whofe arrangement in ftrata 
difcovers itfelf to the eye at all diftances. The contraft between our 
bafalt and fchhtus mountains is every where moft ftriking, and the dif- 
ference chiefly arifes from the ftratified arrangement of the bafalt. 

1 think it poffible a ikilful naturalift, who had given his attention to 
this point, would, in failing along a newly difcovered -coaft, be able to 
pronounce «n the materials of the mountains as he pafTed them, merely 
by their diftant outlines ; my experience has been too limited to permit 
me to proceed farther with this topic, I only fuggeft it to naturalifts, 
who may have opportunities to make fuch obfervations. 

The reader will probably be furprifed to find Mr. Play/air perfectly 
acquainted with this natural arrangement of bafalt, and ready to make his 
life of it, in his controverfy with the volcanifts, who claim his whynftone 
as their eruptive lava ; and that ftratification is one of the characteris- 
tic "marks, «by which he diftinguiflies his unerupted lava from their erupted. 

He fays, (fe&ion 235) ** There are other marks that diftinguifh the lavas 
" which we fuppofe to have flowed in the mineral regions, from thofe 
" which a&nally flowed upon the farface— the phyfical geography of whyn- 
" ftone countries, unlike in many refpe&s to that of volcanic countries ; the 
" fhape of whyn-ftone hills; their large flat terraces rifing above one ano- 
* e ther ; their perpendicular faces.** 

I fee now that the natural arrangement of bafalt, in Mr. Play/air's coun- 
try and mine, is precifely the fame j for what are large, flat terraces, rifing 

one 
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cne above another, but accumulations of extcufive bafalt ftrata ? and, I dare 
fay, his perpendicular faces, like tliofc with us, enable him to obferve the 
uniform thicknefs which each flratum prefcrves in its whole extent,* and 
the confummatc regularity with which the mafs is arranged. 

Mr. Playfair fays, that Mr. Kirwan did not view nature with his own 
eyes ; I am curious to know, with whofc eyes he himfclf difcovercd bafalt 
to be an unftratjfied fubftance > had I not met with the paflagc I have quoted, 
I fhould have been tempted to doubt the evidence of my own. That the rea- 
der may not remain in a doubt between us, I fhall appeal to the teflimony of 
my friends, and requcft, before he decides, he will examine the /ketches 
Captain O'Neil has given, of portions of the ftrata of Plcjhin and Port 
Spagna, and ftill more the view of the magnificent fagade half a mile 
farther eaftward, and the view of the precipice at Cave-hill above Bel- 
fast, taken by my friend Captain Chapman j and I can affure him thefc 
were all taken before either I, or my friends, fufpe&ed any naturalift would 
be fo hardy as to fupport his fyftcm by denying the Gratification of bafalt. 

Mr. Playfair is plcafcd to dwell minutely on the foflils of Port- 
rujh Promontory, and their arrangement, which Iaft he has never 
feen : he fays the fhells found there in bafaltic rocks, have been 
of late much infilled on as a proof of the aqueous formation of 
thefe rocks ; and again, " thefc fpecimens with fliells were fuppofed 

Vol. IX. ( 3 P ) « he 

* From this rule the uppermoft ftratum muft always be excepted, for, while the plane 
bounding its lower fide is invariably rectilineal, and parallel to the mafs of the ftratji 
below it, its upper fide partakes of all the inequalities of the furface, and is perpetually 
undulating or Hoping away to a point, where the ftratum vani/hes ; the inequalities 
inftantly transferred to the ftratum next to it, now become the uppermoft, follow the 
former ftratum in the contrary direction, and another will, probably, foon appear over it, to 
which the irregularities will be transferred. 

The confufed manner in which bafalt is difpofed on the furface, might miflead cur- 
fory obfervers, but Mr. Playfair, by his own account, has perpendicular faces where the 
arrangement of the ftrata muft neceffarily be difclofed. 
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<: (he believes) to contain an irrefragable proof of the Neptunian 
« c origin of the bafaltic promontory where they were found." 

Perhaps fo, but not by me who difcovered them : I communi- 
cated the fact as new in Natural Hiftory, and fent fpecimens to 
the curious wherever I had an opportunity, but I did not apply this 
fad to the fupport of any theory ; I never infinuated that I thought 
the Neptuni/is had penetrated farther into the fecret of Nature than 
other Theorifts, and I furniflied Dr. Hope of Edinburgh with fuch 
facts as occurred to me that feemed favourable to the Plutonic Syjiem y 
which I underft ood he had fuppqrted from his Chair. 

I now congratulate myfelf that I did not engage in thcfe wars, 
jfince I have found that the combatants ufc moft dangerous wea- 
pons, and come into the field as well accoutred as one of Homer's 
champions. 

~"^— •■yas; o'aga, xpChuo 

My authority is from Mr. Play/air himfelf, who fays, (page 297) 
" Thus the weapons which directly pierce the armour of the Vol- 
" canift, and inflict a mortal wound, are eafily turned afide by the 
* f fuperior temper of the Plutonic mail.'* 

Nature makes her genera and their varieties, on many occafi- 

ons, approximate fo clofe to (or rather pafs into) each other, that 

it is not eafy to make diftinftions with certainty, nor is it fair 

to deduce from a foflil whofe clafs is difputcd, an argument for 

or againft any theory; I mail therefore abftain from making fuch 

ufe of this Jilicious bafalt^ (as my friend Profeffor Piclet called it) j 

but fince fuch eminent Naturalifts as he and Mr. Kirwan differ 

upon this point, from gentlemen of fuch refpecbibility as Sir James 

Hall and Profeffor Playfair, I think it incumbent upon me who 

difcovered this foflil, to aillgn my rcafons for having originally 

called it bafalt. 

I know 
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I know that Sir James Hall has acquired mofl defervedly, great 
credit for his fkilful management of his Laboratory, in fufing bafalt 
without impairing its ftony appearance ; to diflcr from him, there- 
fore upon a bafaltic fubjccT:, will, I fear, be deemed prcfumptuous; 
but it muft be obferved, that Sir James did not analyfo this foflil; 
he (as Mr. Playfair tells us) pronounced upon infpection alone j nor 
has he poffefted the fame advantage that I enjoy, of viewing it in 
its natural {late and arrangement. 

From thefe laft, ftrong arguments may be drawn to prove it to 
be bafalt and not fchiftus, as Sir James thinks j the ftrata of this 
ftone and of the contiguous bafalt are exactly fimilar, and of equal 
thicknefs (about 14 inches eachj) they are fometimes difpofed ia 
alternate ftrata, fometimes in accumulations of each ipecies fepa* 
rately. 

The furfaces of the ftrata of filicious, and of unqucftioncd bafalt, 
equally exhibit rude paves, and when quarried into, equally pro- 
duce mafiive prifms ; thofe in the filicious bafalt break into fmaller 
prifins, moftly irregular pentagons of every fize down to great 
minutenefs. 

Mr. Playfair fays, " The fpecimens he faw had nothing of a 
" fparry or cryftallized ftructurc." If by this he means they were 
not of prifmatic form, I refer him to the cabinet of his friend Dr. 
Hope, where he will find many of the fpecimens of this filicious 
bafalt, actual prifms, as they might all have been but for the diffi- 
culty of conveying large Ipecimens fo fan 

Prifinatic conftruction is utterly incompatible with the Affile nature 
of fchiftus, but it feems to be a property cflcntial to bafalt ; I never 
found this foflil in its original ftratum (and it is always Gratified) 
that it was not difpofed in prifms, and although the great prifms 
of the columnar bafalt do not break into fmaller, yet there are other 
varieties which have a fubordinate principle of conftruction, the 
large prifms breaking into fmaller, as in the bafalt dykes, and alfo 

(3 P 2 ) in 
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in our filicious bafalt, and in a lefier degree in the coarfe bafalt con- 
tiguous to it. 

I have, it is true, found one or two detached pieces lamellated,. 
(they had been long expofed,) but nothing fimilar ever occurred 
in the original ftrata, nor have I met with a Angle particle of 
fchiftus in the whole extenfive bafaltic area : Schiftus too is gene- 
rally refractory, while the filicious bafalt is eafily fufed and vitri- 
fied, and in its conchoidal fra&ure it more refembles bafalt than 
fchiftus. 

The ftrongeft argument feems to be deduced from its grain, 
which may be traced in different fpecimens (in any of the col- 
lections I have given to Dr. Hope or our own Mufita) paffing 
from the likenefs of jafper or files; by infenfible fhades, until its 
grain approaches to, and then becomes coarfer and more granular, 
than the Giant's Caufeway bafalt. 

I hope Sir James Hall will be induced to analyfe this ftone; if 
he then fhall pronounce it not to be bafalt, I venture to predict 
it will be among the filicious, and not the fchijlofe tribe he will 
clafs it. 

Whatever may be finally decided as to its clafs, its arrangement 
with that of the contiguous bafalt at Portrufli and its iflands, 
are fatal to a favourite pofition ftrenuoufly infilled on by the Plu- 
tonifts, to wit," That their fufed unerupted bafalt has been forced 
" up from the fubtcrranean regions, and violently injected between 
" ftrata of other materials, by which their alternations with thefe 
<c ftrata are formed." 

Thus Mr. Whitehead accounts for the alternate ftrata of limeftone 
and toadftone {bafalt) of which part of Derbyjlnre is formed, to 
the grcatcft: depths human induftry can penetrate j he even flatters 
himfelf fo far as to think, he had difcovcrcd the funnel by which 
the fluid lava had parted up from the centre of the earth. 

In 
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In like manner Mr. Play/air fuppofcs his lava was injected be- 
tween the ftrata of this Portrufli (lone with fliells ; and at once 
confidcring the fatt as cltabliflicd, he proceeds to avail himfelf of 
it, and to account for fomc fimilar appearance in the ifland of 
Cerigo, which he fays, <c The Italian Naturalift (S/ui/anzani) fuppofcs 
" to be of volcanic origin," 

Thefe he admits would have been cmbarraffing, " without the 
" commentary afforded by the Portrufli fpecimens." From thefe 
he concludes, " that in both cafes the fliells arc involved in parts of 
" the rock, which have been in fomc degree affimilatcd to the 
" bafalts, by the/heat they have endured." — " Spalanzani would pro- 
" bably have ufed exactly the fame terms which he employs in 
* c fpeaking of Cerigo, if he had been required to defcribe the petri- 
« fied fliells at Portrujh." (Page 289.) 

Whether Spalanzani would have been equally ready to have ac- 
commodated the PortruJ}) fuels to his theory (a very different one 
from Dr. Button's) I will not take upon me to determine ; but 
unfortunately they are moft perverfely contrary to what Mr. Playfair 
afferts (pages 287, 288) : " Upon the whole it is evident, that the 
" rock containing the fliells has acquired a high degree of indu- 
" ration by the vicinity of the great ignited mafs of whyn flonc." 

No doubt fo it ought, according to Mr. Playfair's Theory ; and 
he mult have thought it no great ftretch to affert, that things 
aclttally were, as he thought they ought to be. 

Unhappily the very contrary is the fact ; for, inftead of this ftra- 
tified llonc being affected " by the vicinity of the great ignited 
" mafs of whyn ftone," die alteration at the contact is made upon 
the whyn ftone alone, which grows fomewhat finer as it approaches 
the line of demarcation ; and what makes this more provoking is, 
that it is the fingle inflance in which I have found any flratum af- 
fected by the contiguity of another. 

The 
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The nexc liberty Mr. Playfair takes with our fafts is more guard- 
ed, and cxpreffed with hypothetic caution. " If (fays he) a torrent 
" of melted matter were poured in among the ftrata, by a force 
" which at the fame time broke up and difordered thefe ftrata.'* 

No doubt fuch a torrent muft have broke up and difordered 
our ftrata, and therefore Mr. Playfair infinuates (for I cannot now 
fay he afferts) that our ftrata have been fo broke up and difordered. 
Here too the facts are directly contrary; for in the place where 
the ftones with Ihells and impreflions are found, there is no dis- 
order nor breaking up. The ftrata of filicious bafalt, and of admitted 
bafalt or ivhyn Jlone, are all fteadily parallel, and of uniform inclina- 
tion, to wit, a flight dip to the caflward, from which, upon the 
authority of Mr. Playfair hiinfclf, we may fairly conclude that no 
fuch torrent as he fuppofes, was ever injected among our ftrata. 

Mr. Playfair brings us to the peninfula of Portrufh, with a con- 
siderable degree of triumph. He could not have chofen a more 
unfortunate fpot for his theory, as it abounds with fads irrecon- 
cileable to the operations he fuppofes to have taken place. 

On the main, where the ftrata are deep and accumulated upon 
each other to ftupendous heights, Nature (as I have fhewn early 
in this Memoir) changes her materials, and her mode of arranging 
them, every two or three miles ; but on the eaft fide of Portrufh 
peninfula, where the ftrata are thin, fhe changes her ftile almoft 
every hundred yards, paffing from accumulations of alternate ftrata 
to an accumulation of filicious bafalt, then to a fimilar one of what 
Mr. Playfair admits to be undoubted bafalt in regular ftrata ; fuch 
fudden changes in materials and arrangement, by no means refera- 
ble the effeft of a mighty caufe acting deep in the bowels of the 
earth, and forcing up torrents of liquid lava with irrefiftible vio- 
lence. 

I have already dwelt fufEciently on the very different opinion 
maintained by Mr. Playfair and me, as to the ftratification of bafalt. 

1 muft 
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I muft, however, ftate the fail that on the fide of Portrufh which 
Mr. Playfair mentions, pure bafalt is more abundant than the filicious ; 
and whether mixed with it or not, is always difpofed in regular ftrata 
of uniform thicknefs, from 12 to 10 inches; and the weft fide of 
the fame peninfula at 400 yards diftancc, is one mighty firatum of 
rude pillars from feventy to eighty feet long. 

I fear I may have detained the reader too long upon this little 
interefting peninfula, where I have fpent the pleafantcfl: part of my 
life. I fhould be happy to have an opportunity of fhewing to Mr. 
Playfair its curious facts j and how Nature, who every where around 
us executes her works en grand, here aflumes a diminutive ftile j 
and to make him amends for the arguments I have drawn from 
this fpot to combat his theory with, I would fhew him that it bears 
equally againft other opinions ; and that if he has miftaken our facts, 
other writers have overlooked them. 

Mr. Whitehead and Mr. Mills have each of them publifhcd accounts 
of our coaft ; each of them was at Portrulh, yet nothing there feems 
to have excited their attention ; even Dr. Hamilton who fpent many 
fummers on the peninfula, and dates his letters from it, let all our 
curious fads efcape him. 
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